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I EXECUTIVE SUMMARY 

A Remedial Investigation (RI) was conducted at the Gibson Site in 

Niagara Falls, New York. The overall objective of the investigation 

was to assess the type and degree of contamination from previous dis

posal at the site and, thereby, provide a data base \vhich Olin can use 

for planning site remediation activities. 

Olin wastes that were disposed of at the Gibson Site were 

reported to be in the form of approximately 403 buried drums of hexa

chlorobenzene (HCB), and 101 truck loads of hexachlorocyclohexane 

(benzenehexachloride or BHC) cake primarily of the a and 8 isomers. 

In March 1985, the State of New York and 01 in mutually agreed to a 

stipulation which provides for a site specific study and appropriate 

remedial action. 

The remedial investigation consisted of four phases that included 

a meta 1 detection survey, soil borings and analysis, ground-water 

monitoring, and collection of ground-water samples for chemical 

analysis. The meta 1 detection survey, soi 1 boring program, i nsta 1-

lation of monitoring wells, and chemical analysis of the soil samples 

were completed in r~ay, June, and July 1985. The last ground-water 

sampling was completed in June 1986. 
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The most significant area of buried metal identified was located 

on the north side of the site. This area, approximately 2600 square 

feet in size, is Jrrobably the location of the 403 buried drums. The --borings disclosed a top layer of fill material at the site which 

varies in composition from cake waste, flayash, lime grit, construe-

tion debris, and mixed natural soils. The cake, or soils contaminated 

with cake, was found primarily in an area of approximately 27,400 

square feet on the north side of the site in the same general area of 

the buried drums. The cake waste is up to 6 feet thick, and has a 

volume of roughly 8,500 cubic yards, including the associated over

burden which averages 1 foot in thickness. Underlying all of the fill 

material, including the cake, is a stratum of red-brown clay which 

forms an a qui cl ude across the site. Bedrock was encountered at a 

depth of approximately':1Q) feet. --:::-:- c; 
5 

Ground water was encountered generally less than 5 feet below the 

ground surface. The water table slopes towards the east and north

east, following both the ground surface and the surface of the 

aquiclude. The permeability of the saturated zone above the aquiclude 

is 1.69 x 10-5 em/sec as measured by field permeability tests. 

Permeability of the aquiclude, measured by laboratory permeability 

tests, averages 6 x 1 o-8 em/sec. Ground-water movement across the 

site is, therefore, slow and restricted in this upper saturated zone. 
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Of the 27 soil samples chemically analyzed, seven samples showed 

detectable levels of BHC contamination. One of the samples which 

indicated contamination was from the south side of the site and the 

rest were from the north side of the site where the cake and buried 

drums are located. The maximum level of contamination in the ground 

water was 140 parts per billion (ppb) s-BHC, with all other analyses 

indicating at or below 18 ppb BHC. Chemical analyses of ground-water 

samples for other priority pollutants indicated concentrations 

generally below the limits of detection. The results of the analysis 

for heavy metals were also below the limits of detection except for 

trace concentrations of copper, lead, mercury, nickel, and silver. 

Zinc had the highest concentration at 22.7 ppb. 

Further study planned at the Gibson Site by Olin includes a field 

exploration program to investigate the contents of the buried drums. 

Although planning is underway, no specific start date has been 

established. 
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II INTRODUCTION AND BACKGROUND 

A. General Background 

This report presents the results of Harding Lawson Associates• 

(HLA) investigation of the Gibson Site (also referred to as the Pine 

and Tuscarora Site) at the intersection of Niagara Falls Boulevard and 

Tuscarora Road in Niagara Falls, New York, for Olin Corporation 

( 01 in). HLA has performed the work under Olin•s Contract 

No. CS-NF-0000-02216 dated April 30, 1985. 

The overall objective of this investigation is to assess the type 

and degree of contamination from previous disposal of waste at the 

site and, thereby, provide a data base which Olin can use for planning 

site remediation activities. Specific objectives include: 

• Detecting/locating any buried metal, i.e. drums, including 

buried pipelines, to identify areas to avoid during the 

boring program. 

• Conducting an on-site boring program to collect soil samples 

for physical and chemical analyses, to visually note the 

presence and 1 ocations of any buried waste materials, to 

help determine what wastes are buried on site, and to 

characterize natural soil types, underlying strata, depth to 

bedrock and other geologic characteristics of the site. 

• Conducting an on-site ground-water monitoring program 

including installation of seven wells, collection of ground

water samples for chemical analysis, and measurement of 

ground-water elevation and gradient, and creek elevation. 
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• Performing a site analytical protocol to analyze soil and 

ground-water samples to chemically characterize type and 

extent of waste, and soil and ground-water contamination. 

The work for this investigation has been performed in conformance 

with the work p 1 an deve 1 oped by 01 in and the State of New York, 

Department of Law ( NYDOL). A copy of the work plan is presented in 

Appendix A. 

The metal detection survey, soil boring program, installation of 

the ground-water monitoring wells, and chemical analyses of the soil 

samples were completed in May, June, and July 1985. The ground-water 

monitoring program was conducted over the following twelve months. 

The program involved collection of water samples for chemical analysis 

and measurement of water levels at each monitoring well. The water 

samples for chemical analysis were collected monthly for the first 

four months and quarterly thereafter. The monitoring well water 

1 evel s were measured monthly. The 1 ast ground-water sampling and 

water elevation measurements were completed in June 1986. 

The Gibson Site, approximately four acres in size, is located 

along the dividing line between the city of Niagara Falls and the Town 

of Niagara. The site is bounded by Niagara Falls Boulevard (formerly 

Pine Avenue) on the south, on the west by Tuscarora Road, and on the 
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east and north by a bend of Cayuga Creek. Plate 1 presents a vicinity 

map showing the location of the site and Plate 2 presents a site 

survey by Wendel Engineers P.C. 

B. Site History 

According to documents supplied by Olin, the eastern portion of 

the Gibson Site was originally low lying marsh lands. Later, the site 

was filled to existing grade with various materials, including 

building demolition debris, chemical wastes, and soil. The disposal 

of 01 in chemica 1 waste reportedly took p 1 ace in 1957. 01 in wastes 

that were disposed of at the Gibson Site were reported to be in the 

form of approximately 403 buried drums ( 90 tons est.} of hexachl oro

benzene (HCB}, and 101 truck loads (100 tons est.} of hexachlorocyclo

hexane (benzenehexachloride or BHC} cake primarily of the a and a 

isomers.* 

Both HCB and BHC are considered to be toxic and both have a low 

solubility in water. In 1981, chemical analyses were performed for 

* The manufacturing process for BHC produces a mixture of isomeric 

forms, predominately a, a, and y. Later process steps further 

increase the level of the more potent y isomer a residual of the 

other forms, predominately a and a. This residual is termed 11 a-f3 

cake 11
• Olin did not manufacture the 99+ percent y - BHC product 

ca 11 ed Lindane. 
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the New York State Department of Environmental Conservation (NYDEC) on 

samples of soil from the site, and sediment and water samples from the 

adjacent Cayuga Creek. These tests indicated levels of contamination 

up to 7. 7 percent by \'Jei ght of BHC in some soi 1 samples. Analyses of 

creek water and sediment samples did not indicate the presence of 

related contaminants. 

C. Olin Litigation 

In December 1983, the NYDOL brought suit against Olin and the 

Gibson Site property owners (New York vs. Olin, et.al. CIV 83-1400) to 

have the site investigated and remediated. In Harch 1985, the State 

of New York and Olin mutually agreed to a stipulation which provides 

for a site specific study and appropriate remedial action. 

D. Four Phase Investigative Program 

In May 1985, Olin contracted Harding Lawson Associates (HLA) to 

perform a Remedial Investigation (RI) of the Gibson Site in accordance 

with the agreed upon work plan between Olin and NYDOL. A copy of the 

work plan is presented in Appendix A. The investigation consisted of 

the following four phases, each developed to provide specific data on 

the types and extent of contamination for use by 01 in in developing 

remediation plans. 
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Phase 1 Metal Detection - To confirm, from the ground surface, 
the 1 ocati on of underground uti 1 i ties and to 1 ocate 
areas where drums were possibly buried so that they 
could be avoided during the soil boring program. 

Phase 2 Soil Borings - To define geologic conditions across the 
site, delineate the lateral and vertical extent of the 
waste, and collect samples for chemical analysis. 

Phase 3 Ground Water - To collect ground-water samples for 
chemical analysis, and determine ground-water levels, 
gradients and flow rates. Also to monitor creek 
elevation and its relationship to ground water. 

Phase 4 Ground-Water Sampling - Sampling and analysis of ground 
water monthly for four months then quarterly for the 
balance of the study period to evaluate seasonal 
effects on the chemistry and hydrology of the site. 

The remaining sectons of this report describe in detail the 

phases of the i nvesti gati on and present the findings based on the 

interpretation of the data and information collected. 
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III ENVIRONMENTAL SETTING 

A. Site Topography 

The present-day topography is relatively flat with approximately 

4 feet of relief across the site. The site gently slopes toward the 

northeast and Cayuga Creek. Plate 3 presents a topographic map 

showing ground-surface elevation contours. This topographic informa

tion was developed by Wendel Engineers P.C., Buffalo, New York, and is 

referenced to Nation a 1 Geodetic Survey, Mean Sea Level (MSL) Datum. 

Wendel Engineers' complete site survey is presented on Plate 2. 

B. Regional Geology 

The uppermost bedrock unit at the site is Lockport dolomite, 

which in turn is underlain by an alternating sequence of shales, 

limestones, and sandstones. The Lockport dolomite is approximately 

150 feet thick and forms a resistant gently-dipping surface. Locally, 

this bedrock is overlain by relatively thin (5 to 25 feet thick) 

unconsolidated glacial deposits which range in texture from gravel to 

clay depending upon location. 

C. Regional Hydrogeology 

The two primary zones of potable ground water in the Niagara 

Falls area are the surficial glacial deposits and the underlying 

Lockport dolomite. Of these, the greater volume is yielded by the 
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Lockport dolomite. Ground water occurs along vertical and horizontal 

fractures in the dolomite. At the Gibson Site the Lockport dolomite 

is 23 to 26 feet below existing grade. 

Where unconsolidated sands and gravels overlie the Lockport 

dolomite they contain and transmit ground water. Generally, the 

unconsolidated aquifer is limited in areal extent due to the variable 

nature of the surficial materials. Where permeable sands and gravels 

are in direct contact with the dolomite, they enhance recharge of the 

dolomite. Where poorly permeable formations such as clay and silt 

overlie the dolomite, the rate of ground-water movement to the 

underlying dolomite is reduced by several orders of magnitude. 

The Niagara Falls area lies within the Niagara River drainage 

basin. Several tributaries, including Cayuga Creek which borders the 

Gibson Site on the north and east, feed into the Niagara River which 

is approximately one mile downstream from the site. 

D. Adjacent Land Use 

The Gibson Site, shown on Plates 1 and 2, is located in a 

commercial/residential area of Niagara County. The site is bounded by 

Tuscarora Road on the west, Niagara Falls Boulevard on the south, and 

Cayuga Creek on the north and east. Small commercial businesses are 

located along Niagara Falls Boulevard, which is the more heavily 
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traveled of the two streets. Single family residences border 

Tuscarora Road. The site itself consists of two adjacent parcels of 

land. An 80-foot-wide right-of-way (ROW} owned by Niagara Mohawk 

Power Corporation divides the site roughly in half. A private home on 

approximately one acre of land is located north of the ROW. The land

owners on the south side do not live on-site but operate a used car 

business there. 

11 
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IV FIEL,D ACTIVITIES 

A. Metal Detection Survey 

Prior to dri 11 i ng on the Gibson Site, a metal detection survey 

was conducted in May 1985. The objective of the survey was to locate 

buried metal within the study area and to identify the underground 

utilities so that drilling operations could avoid these areas. 

The instrument used for the buried metal detection survey was a 

Fisher M-Scope, Model TW-5 metal detector. This instrument senses 

buried meta 1 by the transmission of a radio fie 1 d, and detects fie 1 d 

distortions caused by the presence of buried metal. This instrument 

does not indicate exact size or depth of the objects. Areas of buried 

metal delineated by this survey (shown on Plate 5) were avoided during 

the subsequent drilling phase. 

A 50-foot by 50-foot control grid was staked by Wendel Engineers 

for performing the metal detection survey and subsequent soil 

borings. The grid system was oriented parallel to the Niagara Mohawk 

Power Corporation ROW as shown on Plate 4. Coordinates in the north

south direction were given letter designations A through H, and 

coordinates in the east-west direction were numbered one through 

seven. Traverses (sweeps approximately 3.5 feet wide) were made side 

by side in the east-west direction within the grid system. To assure 
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complete coverage within the grid, stringlines were staked three feet 

apart to define each traverse boundry. Areas that indicated a pre

sence of metal were traversed several times to define the general 

shape and extent of the buried metal. These areas were then marked on 

the ground with spray paint and located on the site plan with respect 

to the control grid. In this manner, large areas of buried metal 

could be distinguished from point sources (single objects) and 

pipelines. Pipeline locations were verified by traverses perpen

dicular to the pipeline alignment. 

Plate 5 shows the areas where buried metal was detected. The 

largest area, approximately 2600 square feet, was detected in the 

northeastern portion of the site. It is probable that this is the 

primary 1 ocati on of the reported 403 buried drums. Other smaller 

areas containing buried metal were also identified on the northern 

portion of the site. Eight of these areas are located roughly north 

of the primary 1 ocati on and caul d represent i ndi vi dual drums, groups 

of a few drums, or unrelated scrap metal. The remaining three areas 

identified on the north side of the site do not appear to have any 

connection to the primary location. 

On the southern portion of the site, 28 areas of buried metal 

were identified ranging in size from apparent single objects to a 

ground surface area of 400 square feet. Based on existing site plans, 
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the larger areas identified are either underground utilities or part 

of the now abandoned septic system for the bui 1 dings. Many of the 

buried metal objects identified south of the Niagara Mohawk Power 

Corporation ROW are most likely miscellaneous automobile parts from 

past land use as a retail car and parts lot. 

B. Soil Borings 

The soil boring program was designed with the following 

objectives: 

• To visually identify the presence of the buried waste and 
assess its areal and vertical distribution on site. 

1 To visually characterize buried wastes and all soil types. 

1 To initially screen samples for organic content using an 
organic vapor monitor (OVM). 

1 To collect samples of the soil and waste for analysis. 

1 To define the subsurface soil stratigraphy across the site. 

A total of 48 borings were drilled at the site at the locations 

shown on Plate 4. Logs of the borings are presented in Appendix B. 

Initially, four deep borings were drilled to bedrock (Borings Dl, El, 

H3 and H7) to define the general subsurface soil stratigraphy across 

the site. The remaining 44 borings were drilled to the clay aquiclude 

identified by the deep borings. General coverage was accomplished by 

dri 11 i ng on the 50-foot by 50-foot grid system, across the entire 
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site except for the exclusion areas. Borings were drilled slightly 

off the grid coordinates where necessary to avoid buried metal or hard 

construction debris. The X and Y series borings were drilled to 

define the margins and thickness of the waste a 1 ong the northern 

boundary of the Niagara Mohawk Power Corporation ROW. Table 1 pre

sents a summary of boring numbers, termination depths, etc. for the 

borings. 

The borings were drilled by Buffalo Drilling Company using a 

Mobile B-47 Rig and hollow-stem augering methods. Continuous samples 

were taken with a split-spoon sampler one foot into native soil where 

waste was encountered, or one foot into the aquiclude in areas where 

no waste was encountered. The four deep borings to bedrock were also 

continuously sampled using a split-spoon sampler. 

All split-spoon samples were visually inspected, classified and 

logged in the field by a geologist. Samples were then sealed in clean 

glass jars with Teflon-lined lids, and labeled with boring location 

and depth of sample. The sampler was decontaminated after each 

sampling following decontamination procedures outlined in the work 

plan. A Shelby tube sampler was used to collect the six selected 

samples for laboratory permeability testing. The Shelby tube samples 

were sealed with wax on both ends, labeled as to boring location and 

sample depth, and shipped to the HLA Houston laboratory for testing. 
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All split-spoon sample containers were sealed with evidence tape, and 

a 11 samples were handled fallowing chain-of-custody procedures out

lined in the work plan. During shipment and storage the samples were 

maintained at 4°C using coolers with ice packs. 

At the completion of each boring, a bentonite seal (approximately 

1-foot-thick) was placed in the bottom of each borehole. The borehole 

was then backfi 11 ed with the dri 11 cuttings to a depth of two feet 

bel ow grade, sealed with cement-bentonite grout to about 6 inches 

below the ground surface, and then packed with clean sand fill. 

Excess cuttings were drummed and retained on-site for later disposal 

by Olin (at a permitted hazardous waste disposal facility) after the 

completion of the required chemical analyses. The deep borings to 

bedrock (Borings Dl , El, H3 and H7) were grouted from the bottom up 

with a cement-bentonite grout using a tremie pipe. The upper 6 inches 

was packed with clean sand fill similarly as the other borings. 

Geologic cross-sections of the site, as shown on Plates 6 

through 9, were constructed from the boring logs. Most of the site is 

covered with a top layer of fill material which varies in composition 

from reworked natural sand, silt, and clay to waste material con

sisting of flyash, lime grit, and the BHC cake. "Cake", as used here, 

is defined as the concentrated waste, generally a loose light-gray o~ 

white powder. The fill layer ranges in thickness from 11 not-present11 

-
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in four borings to 9 feet of fly ash in Boring Yl. The BHC cake 

materia 1 appears only in borings north of the Niagara t•1ohawk Power 
-~~~,---·---'-~-e ~~-~~·~· ~M~~-~-

-·-~-~~· ~· "-'"'="'·"-'-~'"'J~'~-"'·'<,A"•'•''~••"•''•'•''"~•~'P'"'''"~'''•-·-~···~-~
ddd ·····••••••••••••••••• 

Corporation ROW and is often found mixed with the other fill 
----~--~ ..... ~~-~-~~-

matertaL The cake is thickest in the northeast portion of the site 

and thins towards the west. An isopach map showing the approximate 

thickness of the cake material is presented on Plate 10. 

Bel ow the fi 11 material are silt and clay strata. The most 

important of these is a stiff red-brown clay (Unified Soil 

Classification Symbol CH) which comprises the aquiclude. Plate 11 is 

a contour map showing the elevation of the top of the aquiclude. The 

clay is continuous as depicted by the Subsurface Profi 1 es shown on 

Plates 6 through 9. 

Isolated sand and silty sand pockets up to 1.8 feet in thickness 

were i denti fi ed in the borings, but there are no continuous sand or 

sand/gravel layers traceable between the borings. Four of the borings 

(corner borings) were dri 11 ed to bedrock, which appears to be rel a

tively flat-lying throughout the site (rock surface elevation is bet

ween 548 and 551 feet, MSL). 

C. Ground-Water Monitoring Wells 

At the completion of the soil boring phase, seven locations were 

chosen for i nsta 11 ati on of ground-water monitoring wells. The 1 oca

tions of the monitoring wells are shown on Plate 4. Preliminary 
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ground-water 1 evel data from the soi 1 borings indicated a hydraulic 

gradient generally from the west toward the east and northeast. 

Therefore, two monitoring wells (MWl and MW2) were located on the 

upgradient (west) side of the site. Four wells (MW3, fv1W4, ~iW5, and 

MW6) were 1 oca ted on the dm'lngrad i ent (east) side. We 11 MW7 is 

located on the margin of the cake waste on the north side. 

The location and depth of each well was determined by Olin's on-site 

representative in conjunction with NYDOL and NY DEC representatives. 

Accessibility and the presence of buried metal affected the final 

location of each monitoring well. 

were: 
The objectives of the ground-water phase of the i nvesti gati on 

• to determine ground-water elevations, gradients and 
velocity, and their seasonal trends, and; 

• to collect ground-water samples for chemical analysis to 

characterize ambient ground-water quality and assess any 

effect of buried waste on the ambient ground-water quality. 

18 
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The monitoring wells were installed as outlined in the work plan 

by advancing a 10-i nch hall ow-stem auger no more than one foot into 

the red-brown clay aquiclude. The well was completed by placing a 

five-foot long, two-inch-diameter stainless steel well-screen 

(0.010-inch openings) in the borehole and attaching a 2-inch-diameter 

galvanized steel riser pipe to approximately 2 feet above grade. The 

annular space was backfilled with clean sand to just above the top of 

the well-screen. A one-foot-thick bentonite seal was placed on top of 

the sand pack and the remainder of the annulus was grouted with 

cement-bentonite grout to preclude any surface water from entering the 

well. A 4-inch-diameter protective steel pipe with a locking cap was 

cemented in place over the riser pipe. At monitoring \'/ells NWl and 

MW3, at-grade protective s tee 1 boxes were cemented in p 1 ace at the 

request of the landowner. Details of each well are shown adjacent to 

the boring log for that well (Appendix B) and typical monitoring well 

details are shown on Plate 12. 

Each well was developed as outlined in the work plan. Initially, 

the monitoring wells were developed using compressed air; however, the 

recharge to four of the we 11 s (t4W3, MW4, ~1W5, and l'IJW6) was so s 1 ow 

that these wells had to be bailed by hand to evacuate enough ground 

water for proper development. MWl and MW2 were developed entirely by 

compressed air and MW7 was dry at the time of installation. After 
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removal of three well volumes of water, bailing continued until water 

was visually observed to be silt free. Additional bailing was con

ducted until three consecutive similar conductivity readings were 

obtained in a three minute period, indicating sufficient development. 

Development water flushed from the we 11 s was drummed and retained 

on-site for later disposal by 01 in at a permitted hazardous waste 

disposal facility. 

Water 1 evel s in the wells were measured monthly for one year 

using a calibrated electrical probe lowered down the well. In 

addition, the water surface elevation of Cayuga Creek was measured at 

Niagara Falls Boulevard and Porter Road. Table 2 presents the ground

water level and creek elevation data collected from July 1985 through 

June 1986. Hydrographs depicting seasonal flucuations for MW-1 

through MW-7 are presented on Plate 13. Plate 14 presents hydrographs 

for Cayuga Creek at Niagara Falls Boulevard and Porter Road. 

Samples for chemical analysis were collected by hand-bailing 

using procedures outlined in the work plan to assure that a minimum 

amount of air contacted the samples and to prevent cross

contamination. Prior to sampling, all wells were flushed by removing 

three times the vo 1 ume of the we 11 casing, or once to dryness where 

recharge was slow. The water samples were decanted into glass 

20 



Harding Lawson Associates 

containers with Teflon-lined lids. The water samples were stored and 

maintained at 4°C during shipment to the analytical laboratory. All 

chain-of-custody, handling and transportation procedures outlined in 

the work plan (Appendix A) were followed. 

Field permeability tests were conducted on wells MWl and t>'lW5 on 

August 22, 1985, and on wells MW3 and MW6 on September 27, 1985, 

during scheduled visits to the site to collect water samples and 

measure water levels. The results of these tests are presented in 

Tab 1 e 3. The measured permeabi 1 ity of the zone of ground-water flow 

-5 
above the aquiclude was 1.7 x 10 em/sec, or less. The tests were 

conducted by pumping the wells until dry and measuring the recovery of 

the water level in the well. Field practice and data analysis 

followed 11 Pumping Test Analyses for Low Yield Formations, 11 by 

DavidS. Schafer in The Johnson Driller•s Journal, November/December 

1980, Vol. 52, No. 6. Laboratory permeability tests were performed on 

six undisturbed (Shelby tube) samples of the aquiclude as discussed in 

Section V.A. 

Sufficient data has been collected between July 1985 and 

June 1986 to characterize the hydrogeologic regime at the site. 

Plates 15 through 27 present water tab 1 e e 1 evati on contour maps for 

the site from July 1985 to June 1986. The water levels in the 

monitoring wells generally declined from July through September 1985. 
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Over the same period, Cayuga Creek was a 1 so 1 ow. This tracks the 

genera 1 trend during the hot summer months when evapotranspiration 

occurs at a greater rate resulting in a lower net recharge. From 

September 1985 through April 1986, water levels in all of the 

monitoring wells increased by 1.5 feet (MW3 and MW6) to 3 feet (MWl). 

In general, water levels in the monitoring wells rose rapidly from 

September through December 1985 when evapotranspiration is typically 

1 ess, resulting in greater net recharge to the subsurface. Cayuga 

Creek similarly rose over the same period (see Plate 14). A small 

decrease in water levels in the monitoring wells occurred during 

February 1986 which was probably caused by a thick frost layer at the 

ground surface that reduced recharge to the subsurface. Snow melt in 

March and April combined with other precipitation, maintained the high 

water levels. From April through June 1986, increased evapotranspira-

tion again produced a decline in the water table elevation. 

The change in water table elevation across the site ranges between 
'-·----~~~-------------

6 to 6. 5 feet. This gradient slopes downward towards the northeast 

and east (Cayuga Creek) and parallels and correlates with the relief 

of the underlying clay aquiclude surface. The water table gradient is 

observed to increase adjacent to Cayuga Creek. 
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The ground water is perched on the aquiclude, i.e., water seepage 

downward to the Lockport dolomite is blocked by the underlying red-

brown clay aquiclude. Ground water~herefore, moves do\'mgradient 
~w~-" "~~'~"-"--,.~-~----~---"-~..--~,-£~~""-~=-=""',_

~¥,~-""-~ 

toward Cayuga Creek and enters the creek a 1 ong seepage zones in the 

During runoff events when Cayuga Creek rises, some water likely 

migrates into the seepage zone above the a qui cl ude. However, runoff 

events are normally of short duration and have only temporary impact 

on ground-water gradients. 

D. Air Sampling 

Six ambient air samples were collected for analysis of airborne 

BHC and HCB particulates during the boring program in accordance with 

the State approved Health and Safety Plan for the i nvesti gati on. A 

copy of the He a 1 th and Safety Plan is presented in Appendix C. One 

sample set (one upwind and one downwind sample) were collected on 

June 22, 1985 prior to any drilling. Two other sample sets were also 

collected upwind and downwind on July 2 and July 10, during drilling. 

Table 5 shows the time intervals over which the samples were 

call ected. An MSA Model 5 portable vacuum pump attached to a 0.45 

micron glass fiber filter was used to collect the samples. Ambient 

air was drawn, at a flow rate of 2 liters/minute, through the column. 
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On each day that the samples were collected (with the exception 

of the first day) one pump was set up on the upwind side of the site 

and another on the downwind side. On the first day, only one pump was 

available so downwind sampling took place immediately after upwind 

sampling. In this manner, any pollutants which originated off site, 

measured upwind, can be differentiated from those originating on site 

(downwind minus upwind). For each sample a blank column (one through 

which no air had been pumped) was analyzed for BHC and HCB. The 

results of the chemical analysis are discussed in the following 

section on Laboratory Analyses. 

At the completion of each sampling, the glass fiber filter 

canister was removed, immediately capped, and labeled with site

specific information including sample designation, location (upwind/ 

downwind), time, and date. All chain-of-custody and shipping 

procedures were followed in accordance with the work plan. 
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V LABORATORY ANALYSES 

Laboratory analyses of samples from the Gibson Site consisted of 

permeability testing of the clay aquiclude material and chemical 

analysis of the air, soil, and ground-water samples. The permeability 

testing was performed by HLA in its Houston Laboratory and the 

chemical analyses were performed by O'Brien & Gere in their laboratory 

facilities in Syracuse, New York. All samples were handled and 

transported to the laboratories in accordance with the chain-of-

custody procedures in the work plan and Department of Transportation 

shipping procedures. The following report sections describe the 

testing and present the results of analyses. 

A. Laboratory Soil Permeability 

Six Shelby tube soil samples were taken from the red-bro\'m clay 

a qui cl ude, and shipped to HLA • s Houston, Texas, 1 aboratory for per

meability testing. Laboratory permeability tests were performed on 

each sample in accordance with Appendix VII of the U.S. Army Corps of 

Engineers Manual EM 1110-2-1906, 30 November, 1970, Laboratory Soils 

Testing. The measured permeabilities are presented in Table 4. The 

average permeability for the six samples was 6 x 10-8 em/sec. This 

value verifies the relatively impermeable nature of the red-brown clay 

aquiclude. 
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B. Chemical Analysis - Air Samples 

The glass fiber filters (air particulate samples) from the air 

sampling program were analyzed for BHC and HCB using gas 

chromatography. The test method used is described in Appendix D. The 

samples were prepared for testing in a clean laboratory and samples 

were extracted from the fi 1 ter according to NIOSH Method S-290 dated 

April, 1977. Sample volume was reduced by distillation and then 

analyzed using gas chromatography with electron capture. The results 

of the chemical analysis of the air samples are presented on Table 5. 

No detectab 1 e 1 eve 1 s of BHC and HCB were found in the air samp 1 es 

call ected. 

c. Chemical Analysis - Soil Samples 

At the time of sample collection, all samples were characterized 

visually and screened with an organic vapor monitor (HNU Model PI 

101). This information was used as the basis for selection of 

21 initial samples for chemical analysis. 

Representatives from NYDEC, NYDOL, Olin, 0 1 Brien & Gere, and HLA, 

met on July 19, 1985, at 01 Brien & Gere 1 s office in Syracuse, New 

York, to split the samples selected for analysis. Of the 21 samples 

initially chosen, 10 were tested for the priorty pollutants list 

(Appendix 6 of the work plan) and 11 were tested for BHC and HCB 
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only. An additional 8 samples (6 from the original 21 samples and 2 

substitute samples) were later analyzed for the priority pollutants 

list for a total of 18 priority pollutants and 5 BHC/HCB only 

analyses. Still later, an additional four samples from borings within 

the Niagara Mohawk Power Corporation ROW were analyzed for BHC and 

HCB; bringing the total number of soil samples analyzed to 18 priority 

pollutant and 9 BHC/HCB only analyses. All samples analyzed and the 

test results are listed in Table 6. The testing for purgeable, base/ 

neutral, pesticide, and acid priority pollutants followed the 

July, 1985, version of the USEPA Contract Laboratory Program (CLP) 

protocols. Testing for mercury (Hg) followed Method 7471 and 

formaldehyde followed NIOSH Method P & CAM125 described in Appendix D. 

Of the 27 samples analyzed, seven [C3 (2'-4'), Xl (2'-4'), fvlW4A 

(8'-10'), A4 (2'-4'), C3 (2'-4'8), C3 (4'-6'), and Y3 (0-2'8)] 

contained detectable amounts of BHC isomers. It should be noted that 

sample MW4A (8'-10') contained only alpha BHC, and samples 

C3 (2'-4' B) and Y3 (0-2'8) contained only beta BHC, and that the 

measured concentrations were barely above the detection 1 imi ts. The 

high concentration of BHC found in sample A4 (2'-4') is as expected, 

since this sample was visually determined to be exclusively cake 

material. 
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D. Chemical Analysis -Water Samples 

Ground-water samples for chemical analysis were collected during 

the months of August through November, 1985 and February, ~1ay, and 

June 1986. The samples were analyzed for BHC and HCB, formaldehyde, 

and mercury. In addition, the October and November samples were 

analyzed for a full list of priority pollutants and heavy metals. 

Table 7 and Appendix E present the results of the chemical analyses. 

Upon receipt of the water samples at o•srien and Gere•s 

laboratory, all samples except those analyzed for volatile organic 

compounds, were fi 1 tered in accordance \vi th the work plan to remove 

any suspended solids and, properly preserved. All samples were tested 

within the limits of the holding times listed in 44 CFR 43260. 

Analyses were performed using the July, 1985, version of the USEPA 

Contract Laboratory Program (CLP) protocals. Testing for mercury (Hg) 

and formaldehyde followed Method 7470 and NIOSH ~1ethod P & CA~1125, 

respectively, described in Appendix D. 
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VI ANALYSIS OF DATA 

A. Site Soils 

The study area is covered with a layer of material characterized 

as fill. This fill material consists of cake waste (suspected 

BHC/HCB), flyash, lime grit, or loose, mixed natural silt, clay, sand, 

and gravel. Outside of the area where cake was encountered, no soil 

contamination was found except at Boring Xl, which showed high concen

trations of BHC within the fill material. 

The cake material is found onJY-/prth of the Niagara fViohawk Power 

Corporation ROW, where it was originally reported to have been 

dumped. The cake has a maximum thickness of 6 feet at its eastern 

extent, thinning towards the \'lest. Plate 10 presents an isopach map 

depicting the thickness of the cake. For safety reasons, the area 

where the metal detection survey indicated the likelihood of buried 

drums was not drilled; therefore, the presence or thickness of cake is 

estimated to be approximately the thickness of the surrounding cake. 

Jb~~~&Ke~ i. s. ~~·Q,:t~.t:~<ti?Y~<t .. 1CiY~t: .. of .. fjJJ .. sojJ .. LoY~T~t,~rcien) . CiPR.to2<!'!l~:t:e.L~ . 

. l:fQot:tbick. A preliminary volume of the cake waste was computed 

based on the isopach map of waste thickness presented on Plate 10. 

Based on planimetric map measurements and observed thickness, there is 

approximately 5,000 cubic yards of cake waste, and 3,500 cubic yards 

of overburden covering the cake waste. 
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B. Ground Water 

As indicated by the boring program, the primary geologic control 

of ground-water movement is a red-brown natural clay 1 ayer which 

appears to be undisturbed and continuous across the site forming an 

aquiclude to the vertical movement of water. This aquiclude is pre

sent below all of the fill or waste found at the site. The depth of 

the aquiclude ranges from 0.5 to 12 ft. (Table I), with an average 

depth of 6 feet. 

The ground-water monitoring program concentrated on the uppermost 

ground-water flow zone from the ground surface down to the aquiclude. 

Ground-water data shows that the flow direction in this uppermost flow 

zone is towards the northeast and east. From the water table eleva-

tion contour maps, a relatively uniform water gradient occurs that 

increases in the vicinity of the Cayuga Creek bank. The gradients 

away from the creek bank are slightly affected by seasonal 

variations. The fluctuation of water levels with season in the 

monitoring wells occurs uniformly, maintaining a constant gradient. 

Near the creek bank, gradients are normally strong toward Cayuga Creek. 

The field permeability tests within this upper flow zone indicate 

low permeability values (less than 1.7 x 10-5 em/sec). Three of the 

four tests (MWl, rv1W3 and f¥iW5) had water level recovery rates too slow 
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for analysis v1ith even 11 low yield methods ... The water level recovery 

in Hell MW6 was sufficiently rapid to be analyzed. The calculated 

transmissivity is 2.15 gallons per day per foot of formation and the 

corresponding permeability value is 1.69 x w-5 em/sec. Values for 

the other wells were far less. The MW6 permeability value can be 

considered as a maximum for the site. Well MW7, which was pumped dry 

during development in July 1985, showed no recovery and remained dry 

until January 1986. Since January, MW7 has had a water level. 

Monthly ground-water flow velocities across the site and in the 

vicinity of the Cayuga Creek bank on the east side of the site are 

presented 

1.9 x w-6 

in Table 8. 

em/sec and 

Average flow velocities calculated are 

8 6 10-6 I t. 1 • x em sec, res pee lVe y. These 

velocities were calculated using the observed water gradients, a 

hydraulic conductivity of 1. 7 x w-5 em/sec, and an assumed porosi t,t 

of 25 percent for the soi 1 s. f //'~ r-"~'~ 
. 

~- J• 

Chemical analysis of the ground water shows the BHC-isomers 

(a, e, o, y) to be present at detectable limits, with s-BHC showing 

the highest concentrations. A maximum concentration of 140 ppb s-BHC 

was reported in MW2 for the August 1985 sampling (see Table 7). 

Subsequent samplings show that the concentration dropped to values 

less than 0.1 ppb s-BHC at the same well. Of the other priority 

pollutants analyzed, most were below the limits of detection. 
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Trichloroethene and t-1, 2-Dichloroethene are exceptions to this with 

measured concentrations in MW4 of 4 ppb and 5 ppb, respectively, for 

the October sampling. Formaldehyde was initially detected in all of 

the wells and dropped below detection limits in subsequent analyses. 

Chemical analysis of the ground water for heavy metals show most 

concentration levels below the limits of detection. Exceptions to 

this include zinc and to a lessor degree copper, lead, mercury, nickel 

and silver. Zinc concentrations ranged from a low of 0.22 ppm at MW3 

in October to 22.7 ppm at MW4 in November. 

A seasonal variation in ground-water concentrations of 

BHC-isomers is apparent. Without exception, the concentrations of 

BHC-isomers decreased from the initial sampling and analysis in August 

1985 to the sampling in June 1986. These decreases generally resulted 

in the reduction in BHC-isomer concentrations by one order of 

magnitude. MW2 and MW5 showed greater reductions. The concentrations 

of mercury and formaldehyde detected in the ground water generally 

followed this same seasonal trend. 
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VI I CONCLUSimJS 

A. Metal Detection Survey 

One large area of approximately 2,600 square feet was identified 

on the north side of the site (north of the powerline ROW). This is 

probably the location of the majority of the reported 403 buried 

drums. Several other smaller areas were identified on the north side 

of the site which could represent either individual drums or groups of 

a few drums, or other buried metal debris. Several areas were identi

fied on the south side of the site. The larger areas are identified 

as either underground utilities or part of the abandoned septic system 

associated with the buildings located there. The smaller areas are 

more likely buried metal debris from the used car operation. 

B. Soil Boring Program 

The borings disclosed five types of fill material on the site: 

cake waste, flyash, lime grit, construction rubble and mixed natural 

soils. Of these fill materials, the a-B BHC cake is considered the 

primary material of concern and was found ~north of the powerl ine 

ROW, concentrated in the northeast portion of the site. This is the 

same general area where the 403 drums of HCB are reported to have been 

buried. The cake, or soils contaminated with cake, was found 

primarily in an area of approximately 27,400 square feet. It varies 

in thickness from 0 to 6 feet, and has a volume of roughly 8,500 cubic 
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yards, including the associated overburden which averages 1 foot in 

thickness. Underlying all of the fill material, including the cake, 

is a stratum of red-brown clay which forms an aquiclude across the 

site. This aquiclude was generally encountered at a depth of about 

6 feet. It is considered to be continuous over the entire site and 

slopes toward Cayuga Creek, directing grou flow. Bedrock was 

C. Ground-Water Levels 

Ground water was encountered generally less than 5 feet below the 

ground surface. The water table slopes toward the east and northeast, 

following both the ground surface and the surface of the a qui cl ude. 

This \'later table is perched on the aquiclude in the site vicinity. 

The perched aquifer is local and isolated to the study area. 

The lateral permeability of the saturated zone above the 

aquiclude is 1.69 x lo-5 em/sec. The vertical permeability of the 

aquiclude, measured by the laboratory permeability tests, averages 

6 x lo-8 em/sec. Ground-water movement across the site is, there

fore, slow and restricted with a calculated average velocity of 

l. 9 x 10-6 em/sec across the site increasing to 8. 6 x 10-6 em/sec 

in the vicinity of Cayuga Creek on the east side of the site. 
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D. Air Samples 

Three sets of air samples were obtained during drilling as part 

of the Health and Safety Plan. These samples were chemically analyzed 

for BHC and HCB, and no de tee tab 1 e 1 eve 1 s of these po 11 utants were 

found in any of the air samples. The results of the organic vapor 

monitoring done in the work area during drilling indicate organic 

vapor levels generally less than 2 ppm (referenced to benzene). 

Slightly higher readings, up to 6 ppm, were measured in the area of 

Boring H3. 

E. Soil Samples 

Of the 27 soil samples chemically analyzed, 16 were from the 

north side of the site and 11 were from the south side. Only 7 

samples showed detectable levels of contamination (three of these 

samples were from the same boring). Contamination consisted solely of 

BHC. Only one of the samples which indicated contamination was from 

the south side of the site (Sample MW4A 8' to 10') and it had only a 

trace level (barely over detectable limits); the rest being from the 

north side of the site where the cake was encountered. Five of the 

27 soil samples analyzed indicated detectable levels of formaldehyde, 

but in no di sti net pattern of occurrence. The forma 1 de hyde concen

trations are questionable considering that it is easily biodegraded 

and subsequently has a short life in the environment. 
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F. Ground-Water Samples 

Chemical analysis of the ground water shows BHC to be present at 

a maximum concentration of 140 ppb in MW2 (August Sampling) located 

upgradi ent adjacent to the motel. Subsequent samplings shows this 

concentration to drop below 0.1 ppb. BHC concentrations in the 

remaining wells were much less. BHC concentrations were found to 

decrease from their higher initial levels. Of the remaining priority 

pollutants analyzed, most were below the limits of detection. 

Formaldehyde was initially detected in all of the wells and dropped 

below detection limits in subsequent samplings. Heavy metal 

concentrations were generally bel ow the 1 imi ts of detection with the 

exception of zinc and to lessor degrees copper, lead, mercury, nickel, 

and silver. 
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TABLE 1. SUMMARY OF SOIL BORING DATA 

Thickness of Intervals Chosen 
Surface ( 1) Depth of Depth of Aquiclude If for Chemical 

Boring Elevation Boring Aquiclude Penetrated Analysis Material Indication (2) 
(feet) (feet) (feet) (feet) (feet) Descri~tion of Contamination 

A4 570.0 7.0 5.5 - 2-4 "cake" Yes 

B2 571.0 10.0 6.0 - 4-6 / Black Fill No 

\"'~~ 1 ack Fi 11 B3 570.8 8.0 7.0 - 4-6 / No 

B4 570.8 7.0 7.0 

B5A 570.7 12.0 9.0 

Cl 571.8 7.0 4.5 

C2 572.2 10.0 8.5 

C3 571.9 6.2 6.2+ - 0-2 "cake" Yes 
2-4 "cake" Yes 
4-6 11 cake" Yes 

C4 571.3 10.0 8.5 

Dl 573.5 25.6 6.0 4.0 

D2 572.1 6.0 5.0 

D3 572.5 10.0 10.0+ 

(1) Referenced to Mean Sea Level (MSL) 
(2) Based on results of the analytical testing 
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TABLE 1. SUMMARY OF SOIL BORING DATA (cont) 

Thickness of Intervals Chosen 

Surface ( ) Depth of Depth of Aquiclude If for Chemical 
Boring Elevation 1 Boring Aquiclude Penetrated Analysis Material Indication 

(feet) (feet) (feet) (feet) (feet) Descri~tion of Contamination( 2) 

D4 572.5 10.0 8.0 - 6-8 Clayey Silt No 

D5 572.2 10.0 8.0 - 4-6 Flyash No 

El 574.0 22.75 6.0 14.0 

E2 574.1 8.0 6.5 - 4-6 Clayey Silt/Silty Sand No 
6-8 Clay Aquiclude No 

E3 572.9 5.5 4.5 

E4 572.3 5.5 4.0 - 0-2 Sandy Silt No 

E5 572.5 14.0 12.0 1.5 0-2 Silty Sand No 
2-4 Silty Sand No 
6-8 Clayey Silt No 

E6 572.0 7.5 6.0 - 2-4 Clay Fi 11 No 

F2 574.2 8.0 5.5 

F3 573.6 7.4 5.0 

F4 573.2 7.0 6.0 - 6-7 Clay Aquiclude No 

(1) Referenced to Mean Sea Level (MSL) 
(2) Based on results of the analytical testing 
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TABLE 1. SUMMARY OF SOIL BORING DATA (cont) 

Tt1id<ness of Intervals Chosen 
Surface ( 1) Depth of Depth of Aquiclude If for Chemical 

Boring Elevation Boring Aquiclude Penetrated Analysis Materia 1 Indication 
(feet) (feet) (feet) (feet) (feet) Description of Contamination(2) 

F5 572.7 7.6 5.0 

F6 572.4 6.0 2.0 

F7 572.2 12.0 11.0 - 6-8 Silty Clay No 

G2 574.2 8.0 5.5 

G3 573.8 8.0 6.0 

G4 573.5 7.5 6.0 

G5 573.2 8.0 5.5 

G6A 573.2 7.5 6.0 

H3 574.0 24.6 6.0 13.0 

H4 574.0 8.0 6.0 

H5 573.5 8.0 5.5 

H7 573.3 23.0 11.0 6.5 10-12 Clayey Silt No 

(l) Referenced to Mean Sea Level (MSL) 
(2) Based on results of the analytical testing 
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TABLE l. SUMMARY OF SOIL BORING DATA (cont) 

Thickness of Intervals Chosen 
Surface ( 1) Depth of Depth of Aquiclude If for Chemical 

Boring Elevation Boring Aquiclude Penetrated Analysis r~aterial Indication 2) 
(feet) (feet) (feet) (feet) (feet) DescriEtion of Contamination( 

Xl 572.9 8.0 5.5 - 2-4 Sandy Clay Yes 

X2 572.4 6.0 4.5 

X3 573.8 6.0 4.0 

Yl 572.0 10.0 10.0+ - 2-4 Flyash/Si lty Sand No 

Y2 572.0 8.0 8.0 

Y3 572.1 10.0 7.0 - 0-2 Flyash/Silty Clay/ Yes 
~~_: 

2-4 Flya5fi7Silty Clay No 
4-6 Flyash/Silty Clay No 

Y4 572.5 6.0 6.0+ - 0-2 Flyash/"cake 11 c:NQ) 
~- 2-4 Fly ash No 

4-6 Flyash/Silt No 

Y5A 573.0 2.0 0.5 

MWl 574.0 6.5 5.0 

MW2 574.0 6.5 5.5 

(l) Referenced to Mean Sea Level (MSL) 
(2) Based on results of the analytical testing 
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TABLE 1. SUM~~RY OF SOIL BORING DATA (cont) 

Thickness of Intervals Chosen 
Surface ( 1) Depth of Depth of Aquiclude If for Chemical 

Boring Elevation Boring Aquiclude Penetrated Analysis ~iaterial Indication 2 
(feet) (feet) (feet) (feet) (feet) Description of Contamination( ) 

HW3 573.2 10.0 7.5 

Ml<!4A 572.3 12.0 11.0 - 8-10 Clayey Silt Yes 

~IW5A 572.1 11.2 11.2+ 

MW6 572.2 10.2 9.5 

MW7 573.2 7.8 6.5 

(1) Referenced to Mean Sea Level (MSL) 
(2) Based on results of the analytical testing 
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TABLE 2. SUNHARY OF HONITORING WELL OATA 

SAMPLE PEIHOO 
1985 191J6 

Monitoring Elevation (feet) OJ 7/11 8/21 9/25 10/24 11/21 12/19 1/23 2/20 3/20 4/24 bJ2c 6/5 

Well Ground rop(2) TD(3l Parameters 8/22 9/27 10/25 11/22 2/21 6/6 6/26 

MW! 574.0 574.45 568.37 Depth to Water (feet) N/R(6) 4.52 4.54 2.81 1.94 2.03 1.64 2.21 1. b2 l.b1 1. 91 2.80 3.79 

Elevation of Water (feet) 570.5(7) 569.93 569.91 571.64 572.51 572.42 572.81 572.24 572.93 57UJ4 57<. 54 571.65 570.66 

Average pH N/R 6.48 6.68 7.68 7.47 6.50 7.10 7.80 
Avg. Conduct. (~mhos/em) 500 1075 1000 455 533 472 467 525 
Average Temperature (:c) 15.2 NR 17 13 g 4 11 14 

MW2 574.0 575.56(4)563.56 Depth to Water N/R 9.82 10.85 3.61 3.54 3.28 3.19 3.25 3.4~ 3.39 4.08 4.95 

576.oo(5) Elevation of Water (feet) 570.5(7) 566.18 Pipe 565.15 571.95 572.02 572.28 572.37 b72.31 572.14 b72.17 571.48 570.61 

Average pH N/R 6.51 Broken(8) 6.48 6.50 6.22 7.10 6.80 

Avg. Conduct. (~mhos/em) 393 925 834 805 710 71JIJ 826 

Average Temperature (:c) 20.3 NR 14 9 4 11 14 

MW3 573.2 573.42 565.01 Depth to Water (feet) N/R 5.82 5.60 5.02 4.32 4.71 4.32 4.98 4.06 3.~5 4.53 468 5.03 

Elevation of Water (feet) 567.2(7) 567.60 567.82 568.40 569.10 568.71 569.10 568.44 5b9.J6 569.47 bbb.b9 568.74 568.39 

Average pH N/R 6.73 7.27 6.60 7.03 6.44 7.20 7.00 

Avg. Conduct. (~mhos/em) 320 708 703 678 877 675 7b3 727 
Average Temperature ("C) 19.1 N/R 15 13 19 5 12 14 

MW4 572.3 575.15 561.55 Depth of Water (feet) N/R 8.05 7.98 7.11 5.97 5.90 5.79 6.32 5.97 5.39 5.7':J 606 6.43 

Elevation of Water (feet) 586.8(7) 567.10 567.17 568.46 b69.18 569.25 569.36 568.83 569.18 569.76 5b9.3b 569.09 568.72 

Average pH N/R 6.19 6.62 6.36 6.53 6.16 6.eu 6.70 

Avg. Conduct. (pmhos/cm) 1985 3737 3775 3072 3212 2858 2767 3208 

Average Temperature ("C) 18.6 N/R 15 14 9 5 lU 13 

( 1) Referenced to Nean Sea Level (MSL) 
(2) Top of Pipe 
( 3) Total Depth 
(4) T.O.P. Elevation after 10/24/85 
( 5) T.O.P. Elevation before 10/24/85 
(6) N/R = No data 
( 7) Obtained from July, 1985 Water Table Nap 
( 8) Well destroyed by vehicular traffic, new well installed on 10/25/85 
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TABLE 2. SUMMARY OF MONITORING WELL DATA (CONT.) 

SAMPLE PERIOIJ 
!985 19!J6 

Monitoring Elevation (feet)OI 7/11 8/21 9/25 10/24 ll/21 12/19 1/23 2/20 3/20 4/~4 5/22 6/5 
Well Ground Top(2) ro(31 Parameters 8/22 9/27 10/25 11/22 2/21 6/6 6/26 

MW5 572.1 575.57 560.49 Depth to Water (feet) N/R 9.07 9.14 8.53 7.44 7.21 7.54 7.21 7.14 6.40 6.48 6.20 6.33 

Elevation of Water (feet) 568.1(7) 566.50 566.43 567.04 568.13 568.36 568.03 568.36 568.43 569.17 569.09 56963~ 569.24 

Averag pH N/R 5.56 6.26 6.36 6.40 6.06 6.8o og2s 
Avg. Conduct. (pmhos/cm) 813 2012 2045 1922 1928 1712 1!J83 04 
Average Temperature (~C) 20.0 N/R 15 13 9 5 11 

fo1W6 572.2 575.24 563.24 Depth to Water (feet) N/R 10.16 10.00 9.73 9.26 9.51 8.67 9.80 8.97 !J.57 9.15 9.69 9.85 
Elevation of Water (feet) 568. 7( 7) 565.03 565.24 565.51 565.98 565.73 566.57 565.44 566.27 566.67 b6b.09 565.55 565.39 
Average pH N/R 9.84 8.10 10.83 11.67 10.15 10.40 00.0 
Avg. Conduct. (pmhos/cm) 288 472 300 402 1213 313.33 1142 383 
Average Temperature (~C) 22.8 N/R 14 13 9 6 lU 04 

MW7 573.2 575.82 561.55 Depth to Water (feet) Dry Dry Dry Dry Dry !Jry 6.55 6.97 6.40 6.45 7.bb 8.00 8.65 
Elevation of Water (feet) 569.27 568.85 569.42 569.37 568.17 567.80 567.07 
Average pH 7.00 7.20 7.2 
Avg. Conduct. (pmhos/cm) 637 762 900 
Average Temperature (·c) 4 11 04 

CAYUGA CREEK STAGE 

Niagara Falls Boulevard 
(Headwall El. 575.7) Elevation of Water (feet) N/ll 563.41 563.19 563.59 564.10 565.15 564.£6 563.81 563.99 557.6!1 563.89 563.95 564.09 

Porter Road (Headwall El. 583.5) Elevation of Water (feet) N/R 567.06 567.29 567.74 567.78 568.02 568.81 568.61 5bll.65 567.99 567.91 567.70 567.47 

( 1) Referenced to Nean Sea Level (MSL) 
(2) Top of Pipe 
( 3) Total Depth 
(4) T.O.P. Elevation after 10/24/85 

m T.O.P. Elevation before 10/24/85 
N/R = No data 

(7) Obtained from July, 1985 Water Table Map 
(8) Well destroyed by vehicular traffic, new well installed on 10/25/85 
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TABLE 3. FIELD PERf·1EABILITY TEST RESULTS 

Monitoring Oepth of Screened Date 
i~ell Well Interval Tested Permeability 

(ft) (ft) (em/sec) 

Nw1 6.5 1.5 - 6.5 8/21/85 d. 7 X 1Q-5 

NW3 8.9 3.9 - 8.9 9/26/85 <1.7 X lQ-5 

t4H5 11.5 6.5- 11.5 8/21/85 <1.7 X lQ-5 

fvJW6 10.5 4.25 - 9.25 9/26/85 1. 7 X lQ-5 
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TABLE 4. LABORATORY PERMEABILITY TEST RESULTS 

Sample Initial Initial Initial 
Boring Interval Description Moisture Dry Density Saturation Permeability 

(ft) (%) (gm/cc) (%) (em/sec) 

F3 6 - 8 Brown Clay 18.8 112.2 96 3.3 X lQ-8 

BSA 10 - 12 Brown Clay 36.4 85.7 99 8.8 X lQ-8 

Y3 8 - 10 Gray Clay 30.7 87.1 85 13.4 X lQ-8 

C2 8 - 10 Brown Clay 30.3 85.0 82 3.3 X lQ-8 

Cl 6 - 7 Brown Clay 21.1 104 95 2.5 X 10-8 

F5 6 - 7 Brown Clay 23.3 103.6 96 4.4 X lQ-8 
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TABLE 5. ANALYTICAL TEST RESULTS - AIR SAf1PLES 

----
6/22/85 6/22/85 6/22/85 6/22/85 7/2/85 7/2/85 7/2/85 7/10/85 7/10/35 7/10/85 7 /10/~15 7 /10/q') 
UpwinJ Up1~i nd iJm~m~i nd Om·mwind Up•~i nrl Upwind Dmmwi nd o~wrn~i nrl Up•·li nrJ IJp~tinrl O<J•~·H·Ii nrl fJ'l"l'l"ti 'lr! 

Contaminants 9:50-12:40 Blank 12:55-15:40 Blank 12:40-14:40 Blank 12:42-14:42 Blank 14:20-17:21 g1an~ 14:25-17:21) fll~n~ 

Hexachlorocyclohexane- <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 
(a-BrlC) 

Hexachlorocyclohexane- <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <'1.41 
(~-i3HC) 

Hexachlorocyclohexane- <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 
('Y -LlllC) 

flexaclll orocyc 1 ol1exane- <Ll.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 
(fHlHC) 

Notes: 

Results reported as total ~g/cubic meter. 



TABLE 6. ANALYTICAL TEST RESULTS-SOIL SAMPLES 
Harding Lawson Associates 

• --
117-HHi!il E'!Hi-8 EH-7 Eli-2-4 E2-H CJ-2-4 B3-HB Xl-24 ,.,.4 ·a-to DS-4-6 E~H>-2 E5-?.-~A M-2~4 E2-6·8 ()4-6-8 CJ-2-48 CJ-4-6 82-4-6 Y1-2~4 VJ-2-~ V4-2-4 E4,..0.:2 FH-BA 

Sample Type Claf~Y Chy~y Sandy Clay Clayry Cakr Black Sandy Clayey Fly- Silty Silty Clk!' Clay 
Clayey 

Cake Black 
nn 

Fly~ Sandy Silty 
S1 t SOt Silt Silt rm Chy Silt ash Sand ~ Silt Cakr Fill Clay ash Silt Clay 

:---- --f-· --- --------- -- --r---
[{SIDlE I 12 I 13 I 12 ( 12 ( 12 lt&f I I~ I II ( 15 lllStF ( 17 ( 17 ( 17 ( IIi { 18 ( 18 ( 12 I 18 

- ------1--- --1-------
C1 L()R(Jil[NZ EM: I lil2 I liliO I bOO ( li30 I bOO INS.f I £00 I 550 I 750 INSIJ' I 17 I 17 I 17 I 16 I 18 ( 18 ( 12 I 18 

--------- -- ----1---
Dl OlORODEHZEHE { 612 I liliO I liOO ( 630 I 600 ( TT5 I bOO (~ 1750 I 775 I 830 (1200 15340 11275 <2975 {1555 I 5(,5 I 875 

---- - ------- --- -- ---- -- -- ·-- -- --
IRICILOROD£NlEIE ( 612 ( lili5 I bOO ( 630 ( 610 I 780 I too ( 550 ( 750 I 77'5 ( 830 {1200 15340 (12/5 12q75 {1555 ( 5(,5 ( 875 

-- --,_ ---- --- -- --- -- -- --- -IE I RIX.1l OROil£N l ENE ( 612 I liliS I 600 (630 ( 610 ( 780 I bOO I 550 1750 I 775 ( 830 11200 I 810 ( 790 I 875 { 065 ( 565 { 875 

--1--- ----------
POll ACILORO!lfNIEJIE ( 612 I lili5 ( bOO ( 630 I liiO ( 780 (too ( 550 ( 750 ( 175 (830 (1200 ( 810 (790 I 875 I 065 I 56'5 I 875 

--f-- ---- ---------- ---- ----- -- --f-
1EX~Jn.OROB81ZEIE ( lil2 I lili5 ( 600 (630 ( 610 ( 780 ( £00 I 550 ( 750 ( 175 I HO ( 750 15300 ( 625 I li50 I 830 11?.00 {5340 11265 12915 {1555 I 565 { 815 

--------- -----
[{HI ri:ILORllll I RDBIJIZEI£: ( 612 { &65 { 600 { li30 { 610 ( 780 ( 600 ( 550 ( 750 ( 775 { 830 ( 850 { 810 ( 790 { 875 { 065 { 565 ( 875 

--'-- --·------ ---1---
TETRACJLORDEnmm: ( 12 ( 13 ( 12 ( 12 I 12 ( 15 I 12 I II I 15 I 15 { 17 ( 17 I 17 I IIi I 18 { 18 I 12 ( 18 

- --· ·-- - ---
20M 10

7 --- -- --· --- ---~- -- ------ -- --
1EIOOLOROCYCUJ£XIltE Co-ll!Cl ( 612 ( lili5 ( bOO ( 630 ( 610 I 780 I too 263476 841 I 775 I 735 I 750 I £,25 {li50 { 850 6275 { 810 t <a§? { 815 { 065 ( 565 { 875 

\::;.;:>::;,., ~· - ·-
IElOO!OROCYCt!Ulllt.E 10-BIK:I { 612 { lili5 { bOO I 630 I 610 15550 (too 92216 I 750 ! 775 I 735 ( 750 4hl0~ { 625 {£,50 945 9665 { 810 I 790 ( 075 < er.s { 565 ( 875 

·---· -- ---- -
lflllOLOROCYCtflEXIltE lr-Bl[l I 612 I lili5 { bOO I 630 ( 610 ( 780 I bOO 8782. ( 750 I 775 I 735 ( 750 2JKI0

6 { 625 { 650 1850 I 850 I 810 { BOO ( 875 I 865 I 5(,5 I 875 
-- ,_ -- --- --

~ lf:ll10l0R(JCYCt£J£Xri£ !6-Bl[) ( 612 I lili5 I bOO ( 630 I 610 ( 780 I GOO(« I 750 I 715 I 735 I 750 14x10
6 

( 625 I 650 1650 ( 850 ( 810 1800 ( 815 I BG5 I 565 I 875 

r- '\\ --t--- -I-

IEPIACJLOR { 612 I lili5 { bOO ( &30 ( 610 1780 I £00 15500 I 750 I 775 { 830 1850 ( 810 {800 { 875 { 065 ( 565 ( 875 

~ om .. l£ nmrn£R- 1 ~YH SCLEI I 612 I liliS ( bOO 1!:30 I 610 ( 780 I too I 550 ( 750 I 775 I 830 (850 ( 810 { BOO { 875 { 865 ( 565 I 875 
----

1RIC1LORmtllSQE ( 612 ( lili5 ( bOO I 630 ( 610 ( 780 I too I 550 I 750 I 775 I 830 ( 850 { 810 I 790 { 815 I 865 I 565 I A75 

-- -- - --1-----1-----
OA OR !ttl! ED BIPIENYLS I 060 ( 925 { 850 I ll80 1850 I 780 IB50 17685 (1050 11100 !HiSS {1695 (l(i20 {1580 11750 {(725 11130 IIH5 

~OJQ {1530 mss {1500 {1570 (1520 {I'JSO 11510 !137'5 11880 11930 ( lili5 {1200 {5340 11265 {2975 {1555 I 56'5 I 875 
--1----r- ---- f-- ----

D IOlLOROPIEIO..S {1530 {1655 {1500 11570 11520 11950 11510 1137'5 (1880 !1930 I lili5 11200 I 534 112&5 12975 {1555 { 565 I 875 

·- --- -- --- --- -- --f---

IRIDLOROP!rnl.9 11530 11&55 {1500 11570 {1520 11950 11510 11375 (1880 11930 C lili5 {1200 I 534 {12&5 {2975 {1555 ( 5(,5 { 875 

- ----- --- -- --· ---- --- --- -- -- ----- ---'-
f Ollm. OCllYDE {1250 {1325 {1500 (1570 {1520 (1550 11210 11100 11100 11545 2480 {1500 26000 (1580 5600 117?.5 6000 1700 

-- ----- ------- ·---- -- ----- -- -- --- ··-·---- -- --
lf:RCURY ~40 1110 420 1230: I 120 420: 170 970 390 290' 4% 339 INSUr 316 175 173 225' 698 

---r- ----- -- --- -- - --·- ---- ---- -- -- --
s S!X.I OS 8l.&li 75.55 82.91 79.64 82.58 64.32 82.79 91.09 lili.57 64.78 67.9 &6.% 94.81 80.15 77.18 60.43 58.9'3 61.70 63. 2D 57. 15 57.95 88.73 57.30 

-

All rr!ulh ~podl'd as PPB and on a dry we!qht b<Jsls. ·•1• lt!'M•! 'le~! than' lt&f " 'Insufficient 5~•nle' :{ 
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TABLE 6. ANALYTICAL TEST RESULTS-SOIL SAMPLES (cont) 

Sample Y3-0-2B Y3-4-6 Y4-0-2 Y4-4-6A 

Hexachlorobenzene < 20 < 20 < 20 < 20 

Hexachlorocyclohexane (a-BHC) < 20 < 20 < 20 < 20 

Hexachlorocyclohexane (a-BHC) 
/~ 

~ < 20 < 20 < 20 

Hexachlorocyclohexane ( y-BHC) < 20 < 20 < 20 < 20 

Hexachlorocyclohexane (o-BHC) < 20 < 20 < 20 < 20 

All results reported as PPB and on a dry weight basis. 

"<" means "less than" 
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TABLE 7. ANALYTICAL TEST RESULTS - WATER SAMPLES 

MONITORING WELL( 1 j 
MWl MW2 MW3 MW4 MWS MW6 MW7 

Contaminant Date (U~gradient) (U~gradient) (Downgradient) (Downgradient) (Downgradient) (Downgradient) (Downyradient) 

HCB 

aBHC 

eBHC 

Notes: 

( 1) 
II II 

"*II 

8/22/85 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
9/27/85 <0.01 - <0.01 <0.01 <0.01 <0.01 
10/25/85 <0.1 <0.5 <1.0 <1.0 <1.0 <1.0 
11/22/85 <0.5 <0.5 <0.5 <0.5 <0.1 <0.1 
2/20/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 <0.1 
5/22/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 <0.1 
6/6/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 

8/22/85 2.3 16.0 9.5 1.2 2.2 2.1 
9/27/85 0.99 - 3.3 0.55 0.70 6.5 
10/25/85 0.7 0.1 8.7 1.1 4.0 2.5 
11/22/85 1.2 2 .• 5 1.9 0.7 0.5 <0.1 
2/20/86 0.28 <().1 0,98 0.23 0.13 <0.1 10.3 
5/22/86 1.3 1.8 <0.1 0.3 0.3 <0.1 5.1 
6/6/86 0.5' <0.1 0,5 0.3 0.1 <0.1 

8/22/85 10 • .0 140.0 8.8 1.3 1.4 18.0 
9/27/85 1.8 - 1.1 0.23 0.2 6.1 
10/25/85 1..3 <0.1 2.1 0.2 0.6 5.2 
11/22/85 1.5 <0.1 0.9 0.1 0.1 7.5 
2/20/86 2;3 <0.1 2.4 0.38 0.30 1.3 12.6 
5/22/86 1.5 0.8 <0.1 0.1 0.1 4.4 3.2 
6/6/86 2 ;1. <0.1 0.8 0.2 <0.1 7.6 

Concentrations reported in parts per billion (ppb) except for Formaldehyde which is reported in parts per million (ppm). 
Denotes riser pipe broken in the case of MW2 and the ~1ell was dry, or insufficient sample, in the case of NW7. 
Denotes that no data is available for this date. 
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TABLE 7. ANALYTICAL TEST RESULTS - WATER SAMPLES (CONT) 

MONITORING WELL([) 
MWl MW2 MW3 MW4 MW5 -- MW6 ----

NW7 
Contaminant Date (Uegradient) (U~gradient) (Downgradient) (Downgradient) (Uowngradient) (Downgradient) (Downgradient) 

6BHC 8/22/85 o. 75 \ 0.62 0.02 0.12 0.02 <0.01 
9/27/85 0.21 - 0.03 0.02 0.3 <0.01 
10/25/85 <0.01 <0.01 <0.5 <0.1 <0.1 <0.01 
11/25/85 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 
2/20/86 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 0.18 
5/22/86 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 0.1 
6/6/86 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 

rBHC 8/22/85 1.5 0.20 0.12 0.01 0.04 0.02 
9/27/85 0:40 - 0.02 <0.01 <0.01 <0.01 
10/25/85 <0 .1 <0.1 <0.1 <0.1 <0.1 <0.1 
11/22/85 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
2/20/86 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.32 
5/22/86 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 
6/6/86 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Hg 8/22/85 0.6 0.5 1.4 0.6 2.4 2.9 
9/27/85 2.1 - 0.9 2.4 3.5 1.2 
10/25/85 <0.5 1.1 <0.5 <0.5 <0.05 <0.05 
11/22/85 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 
2/20/86 <0.5 <0.5 4.3 <0.5 <0.05 <0.05 0.5 
5/22/86 <0.5 <0.5 <0.5 1.2 <0.5 <0.5 <0.5 
6/6/86 <0.5 <0.5 <0.5 6.2 <0.5 <0.5 <0.5 

Formaldehyde(!) 8/22/85 * * * * * * 
9/27/85 * - * * * * 
10/25/85 <0.5 0.1 0.18\ 0.24 <0.24 <0.25 
11/22/85 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
2/20/86 0.47 0.47 0.40 1.1 2.2 3.5 0.6 
5/22/86 <0.2 <0.1 <0.1 0.3 0.2 <0.01 0.2 
6/6/86 O,:!l <0.1 0.3 <0.1 0.2 <0.1 0.1 

Notes: 

(1) Concentrations reported in parts per billion (ppb) except for Formaldehyde which is reported in parts per million (ppm). 
II II Denotes riser pipe broken in the case of MW2 and the well was dry, or insufficient sample, in the case of NW7. 
11*11 Denotes that no data is available for this date. 
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See Details Below for -----Top of Well Completion 

Cement/Bentonite 

Stainless Steel (wire wrapped) 
Well Screen,2-inch dia., 
0.010 inch openings 

Bottom of Boring--~ 

Protective 

Ground Surflce 

Bentonite Seal 

l".·J.oll------10-inch Borehole 

Note: See individual logs 
(Appendix B) for details 
regarding depth of well, 
sand filter, bentonite 
seal and grouted interval. 
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Screw-~ 

Locking Steel Cap 
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(Vented) ~-Galvanized 
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Surface Cap 
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Protective Steel 
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APPENDIX A 

WORK PLAN 

Harding Lawson Associates 



PINE/TUSCARORA INVESTIGATION PLAN 

I. RE~EDIAL INVESTIGATION 

A. GROUND SURVEY 

A preliminary site map will be prepared from existing information 
(scale 1 = 20') which will provide an overall site description. 
Buildings, power lines, buried pipelines, and other physical or 
geopolitical landmarks will be noted. This map will serve as the 
working, field base map. The borehole grid will be laid out on this 
preliminary map. In addition, as field work progresses, various 
appropriate notes may be made for incorporation in a final site map. 

B. BURIED METAL DETECTION 

1) Purpose 

a) To detect location of any buried metal drums. 

b) To define buried metal obstructions on-site as potential 
avoidance areas for drilling operations. 

2) Instrumentation 

a) Function 

1) Fisher M-Scope Model TW-5 metal detector 

2) Senses buried metal by transmission of radio field and 
detecting field distortions caused by metal presence. 

3) Functions by traverse over ground surface. 

4) Traverses cover 4-foot width, with series of traverses 
across site to cover entire site area. 

b) Limitations/capabilities 

1) Will detect presence/absence of buried metal 
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2) Will not detect shape of buried metal 

3) Will not be affected by presence of on-site 
automobiles. 

4) Can be marginally affected by presence of powerlines, 
correctable by calibration. 

5) Can detect metal several inches in size. 

6) Depth of detection up to 20 feet depending on soil 
conditions. 

7) Operation of unit is described in attachment. 

3) Field Procedures 

a) Area of concern for metal detection is entire site except 
those areas to the south and west of the Batrouny residence, 
motel and garage have been excluded because they contained 
structures or were at grade elevation at the time of 
disposal. (Area to the east of the garage is included in 
metal detection survey). See Appendix 2. 

b) Clear site of parked automobiles to facilitate traverse of 
metal detector. 

1) Tow truck will move autos to south end of site to allow 
room for drilling and metal detection traverse. 

c) Linear traverse lines will be laid out by pegged cord 

1) Line wi 11 a 11 ow 3-foot wide traverse corridors across 
width of site. 
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2) This corridor width will allow small overlap between 
adjacent traverses. 

3) When buried metal is detected, marker stakes will be 
placed to define the location and extent of buried 
metal, immediately after detection. 

4) Buried metal pipelines will be defined in like manner. 

5) Where buried pipelines are evident, a secondary 
traverse will be made to verify its presence along the 
pipeline length. 

6) This secondary traverse may cross initial traverse 
pattern diagonally. 

7) Secondary traverses will be done for all buried metal 
pipelines. 

8) Secondary traverses will also be made to verify the 
aerial perimeter of any other detected metal. 

9) All pipeline and buried metal locations will then be 
plotted on baseline map of the study area and will be 
included in any reports on the study. 

4) Results 

a) Metal detection investigation will have established the 
perimeter of any buried metal. 

b) Metal detection will define buried pipelines. 

c) This will identify an area for avoidance by drilling 
apparatus, i.e., avoidance area will be the area underneath 
the powerline plus an area 10 feet wide centered on the 
buried pipelines. 
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C. BORING PROGRAM 

1) Purpose 

a) To visually note presence of any buried waste materials and 
determine the area and depth of their occurrence on-site. 

b) To identify as best as possible the buried waste materials. 

c) To collect soil samples for analysis. 

2) Field Layout 

a) The study area will be divided into a grid by wooden field 
stakes. 

b) Grid points will be 50 feet apart. 

c) Study area is the total site minus the agreed upon exclusion 
areas noted on base map (Appendix 2). 

1) These exclusion areas include the strip of land defined 
as the powerline R.O.W. (detected in buried metal 
detection program) and is noted in attached letter, 
dated January 4, 1982. (Appendix 3) 

2) Study area is bounded on east by Cayuga Creek, on north 
by Cayuga Creek and the Batrouny property line, on west 
by a line parallel to and 10 feet from the east side of 
Batrouny house and motel, and on south by a 1 ine 10 
feet from and parallel to rear of the garage; however 
the area to the east of the garage shall be sampled 
according to Section I.C.(2)(e)(1). 
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3) If waste is encountered in the course of study at the 
edge of the study area, the study area shall be 
expanded in order to determine the extent of buried 
waste. 

d) All grid points will be numbered by row and column to 
identify any samples collected at each point. Grid point 
numbers will be marked on stakes and on field maps. 

e) There will be a total of about 35 (±) borings. 

1) Initi a 1 grid at 50-foot centers is shown on sketch 
(Appendix 2) and involves 25 (±) borings, including one 
boring east and south of the garage. 

2) An additional 10 (±) borings may be sited in the field 
to define the extent of any burial zones detected by 
the initial 25 borings. If additional study is 
necessary to define the waste areas in the R.O.W., 
small test pits may be utilized if borings are not 
feasible. For the purpose of Plan A, 11 small 11 means the 
width of a standard backhoe blade. Soils from test 
pits will be treated in the same manner as auger 
cuttings as provided at 3(c)(4). 

3) The additional 10 borings will be sited by judgement 
of the Olin field engineer, consistent with Section II, 
based upon visual inspection and aerial distribution of 
any buried waste as noted in core samples from the 25 
initial borings. 
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f) All samples taken during the study will be numbered 
according to grid location and depth below grade to provide 
consistent reference to any sample locations. 

3) Boring and Sampling Procedures 

a) Continuous core samples will be taken. 

1) Where buried waste is encountered, samp 1 es wi 11 be 
collected to one foot into virgin soil. 

2) Boring will be terminated when no buried waste is found 
one foot into any aquiclude encountered below fi 11. 
For the purposes of this study, an aquiclude is a 
poorly permeable formation or bed that impedes 
groundwater movement. 

3) Should a soil boring be terminated in a clay stratum 
less than three feet thick, an impervious grout plug 
will be tremied into the bottom of the boring to create 
an impervious grout seal. If the clay stratum is 
greater than three feet thick, a sufficient quantity of 
bentonite pellets shall be placed down the boring to 
provide a seal against downward migration. 

4) Presence/absence of waste to be determined by onsite 
visual inspection and, concurrent with boring, scanning 
of samples with an organic vapor meter (OVM) by the 
inspection field engineer, consistent with Section II. 

5) Four soi 1 borings at the corners of the study area 
shall be completed to bedrock, provided that the 
borings can be located in non-waste areas. These 
borings may be omitted if reliable geological 
information regarding bedrock elevation and 
stratigraphy across the site is otherwise available. 
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6) A log of all cores will be kept by the field geologist 
identified numbered by grid location and depth of core 
sample as well as core sample description. The log 
will include information such as names of the boring 
crew, date, 1 ocati on, i niti a 1 water tab 1 e, soi 1 
descriptions, bl owcounts, and presence/absence of 
waste. The field log will be considered preliminary 
information subject to refinement by consultation with 
other professionals, laboratory analyses and tests, 
etc. 

7) If concrete is encountered at very sha 11 ow depths, 
small test pits will be necessary in this area. 
Samples will be appropriately collected to yield the 
same information as borings. 

b) Drilling and core sampling methods 

1) Drilling and sampling will be done by hollow stem auger 
and split spoon core sampler. 

2) The split spoon sampler will be cleaned between 
advances by wire brushing and washing/flushing in a 
bucket of water, washed with detergent, rinsed with 
distilled water, solvent rinsed, then air dried. Spent 
solvents and rinse water will be stored and disposed of 
in accordance with applicable regulations. 

c) Auger cuttings and completed boreholes 

1) Seven se 1 ected boreho 1 es wi 11 be converted to 
groundwater monitoring wells. Excess auger cuttings 
and excess groundwater from development will be stored 
and disposed of in accordance with applicable 
regulations. 
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2) Auger cuttings (from borings not converted to 
monitoring wells) will be poured back down the 
boreholes to a depth of two feet below grade with the 
remainder of the boreholes packed with impervious 
grout. A six-inch space between grout and surface 
level shall be left and clean fill deposited to surface 
1 eve 1. 

3) Should a soil boring be terminated in a clay stratum 
1 ess than three feet thick, an impervious grout plug 
will be tremied into the bottom of the boring to create 
an impervious grout seal. If the clay stratum is 
greater than three feet thick, a sufficient quantity of 
bentonite pellets shall be placed down the boring to 
provide a seal against downward migration. 

4) Soil from test pits may be replaced to within six 
inches of grade and clean fill then deposited to grade. 

d) Samples for laboratory permeability 

1) Special sampling procedures will be used to collect 
samples for laboratory permeability measurements as 
described below. 

2) Six selected samples will be collected in the field 
based upon judgment by Olin field geologist, consistent 
with Section II. 

3) Samp 1 es will be co 11 ected by She 1 by Tube, a method 
similar to split spoon, but consisting of a solid metal 
tube driven into soil, sealed with wax upon withdrawal 
and sent to 1 aboratory in that form for permeabi 1 i ty 
tests. 
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4) This method preserves the sample in an undisturbed 
state with natural moisture content· and texture for 
accurate permeability tests. 

5) This method can replace split spoon tests for the six 
specific samples at any grid point or depth. 

6) The State may have representatives on hand when Shelby 
tubes are opened. 

7) After permeability testing, the soil contained in the 
Shelby tubes should be preserved for possible chemical 
analysis. 

4) Handling Core Samples 

a) Each core samp 1 e wi 11 be removed from the s p 1 it spoon and 
stored in a clean glass jar with Teflon lined lid, and 
cover-sealed with a paper label. 

b) Each jar wi 11 be marked with sample number consisting of 
grid point and depth of core, sampler, time and date of 
collection. 

c) Sample will be visually inspected and logged in the field. 

1) For soil, texture and soil classification will be 
noted. 

2) For any waste, description of waste will be noted, 
i.e., color, organic vapor level and texture. 

d) Twenty samples selected by the field engineer, consistent 
with Section II will be analyzed as detailed in analytical 
protocol outline. 
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1) Selection will be made after reviewing boring logs and 
visual inspection at laboratory. The field engineer(s) 
who supervised the taking of the samples shall 
participate in the sample selection. 

2) Selection will be done so as to include samples of any 
and all different wastes found on the site, and shall 
also include seven soil samples taken from the 
intervals selected for well screen placement. 

3) If the analysis of the 13 non-well borehole samples is 
no longer sufficient to define and characterize the 
waste areas, up to seven additional samples shall be 
analyzed to sufficiently characterize the waste areas. 

e) All samples will have chain-of-custody label attached to 
bottle and will be handled according to chain-of-custody 
procedures described below. 

f) All samples will be shipped to analytical laboratory as per 
U.S. Department of Transportation (USDOT) procedures 
governing the shipping of potentially hazardous substances 
(49 CFR 272.101). 

g) All samples will be maintained at 4°C during shipment, as 
specified in 49 FR 43260. (Appendix 4) 

h) All samples will be stored appropriately at the laboratory 
for the maximum recommended periods as provided for in the 
appendices, so that additional future analyses can be 
performed if found necessary. 

5) Chain-of-Custody Procedures 

a) Purpose: To establish a chain of responsibility for 
possession and integrity of sample at each point of transfer 
and exchange from collection to analysis. 
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b) Labels will be attached to each sample bottle and will 
identify location, sample number, date and time of 
collection, collector(s). The chain-of-custody document 
will identify the handlers (including commercial shipper), 
receiver at analytical laboratory and all other handlers at 
laboratory, up to time of analysis. All such receivers and 
handlers will sign the chain-of-custody document. The bill 
of lading from the commercial shipper may be substituted for 
the shipper•s signature. Analysts will sign laboratory 
report sheets and/or notebooks. 

c) Chain-of-custody labels will be returned to Olin field 
engineer upon analysis of sample for cross-check in field 
log book. 

d) All sample containers will have a paper label which will be 
broken only immediately prior to analysis. 

e) Each samp 1 e received by 1 a bora tory wi 11 be 1 ogged in by 
sample number, date of receipt, and date of analysis and 
analytical results. 

f) All analytical results will be signed by appropriate 
personnel at laboratory. 

D. GROUNDWATER PROGRAM 

1) Purpose: To collect samples of groundwater for analysis, measure 
water table depth and gradient. 

2) Seven selected boreholes will be converted to groundwater 
monitoring wells. 

a) The locations of wells wi 11 be selected to allow 
distribution across the site for vertical and horizontal 
groundwater table measurement and sample call ection. 
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Location of wells will be made by the field geologist 
consistent with Section II. 

b) The boreholes will be converted as follows: 

1) As the borehole is completed, soi 1 samples will be 
taken by split spoon sampler and hollow stem auger, 
detailed in previous section. The borehole will not be 
backfilled. 

2) A galvanized steel well casing will be lowered into the 
hollow stem auger to bottom of the hole. 

3) The hollow stem auger will then be removed from the 
hole around the well casing, leaving the well casing in 
place. 

4) Auger cuttings will be retained and disposed of as 
specified in I.C.3.c.(1). 

5) No well will be located in waste areas. 

6) If groundwater table is below the expected 10-foot 
depth below grade, the selected boreholes may be 
drilled deeper so as to allow for collection of 
groundwater samples. These borings will extend down to 
but not through the aquiclude. 

7) Selection of wells to be drilled deeper and depth of 
drilling will be at the judgment of the Olin field 
geologist consistent with Section II, and will be 
logged in his field log book. 

8) Wells will be installed at the surface of any 
aquiclude, e.g., native clay stratum that is 
encountered below the fill. This aquiclude will be 
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defined in the field by the Olin field geologist 
consistent with Section II. 

3) Well Construction 

a) The portion of the well casing below water table will be 
screened to allow in-flow of groundwater. 

b) Screen wi 11 extend one foot above water tab 1 e to safely 
allow for any seasonal fluctuations of water table levels. 
It will extend below water table to the aquiclude defined 
above. 

c) Screen will be five foot lengths of .010-inch slot stainless 
steel, casing will be galvanized steel, two inches in 
diameter, with flush joint couplings and lockable vented 
caps. Pipe dope and/or lubricants will not be used. 

d) The annular space (between casing and hole wall) will be 
backfilled with clean gravel or coarse sand (3-10 Tyler 
mesh) fill approximately one foot above the top of the well 
screen to minimize suspended sediments reaching the well. 

e) At the top of the gravel pack a one-foot thick impervious 
bentonite plug will be set, and from there to above ground 
level, an impervious bentonite grout mixture will be set. 
This will ensure that no surface run-off directly enters the 
well and that only groundwater is sampled. 

f) The top of the casing will extend two to three feet above 
ground 1eve1 unless otherwise specified by the property 
owners in the site access agreements. 

g) A protective four-inch casing will be placed around the 
two-inch well casing above ground level. A concrete collar 
will be poured around the four-inch casing for further 
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protection. Each well will be clearly labeled and noted on 
the site map. 

h) All well caps will be lockable and kept locked. The Olin 
field geologist will retain the keys. Spare keys will be 
kept on file at the office of the geologist. 

i) Keys must be signed out and in, and only used by the signer. 
Purpose of key sign-out must be stated. The State will have 
access to the keys upon 24 hours notice. Access to the 
wells will normally be for the purpose of taking samples or 
making water table measurements. Access to the wells shall 
be restricted, where practicable, to times that do not 
interfere with Olin•s field program. 

4) Upon completion of the boring program and well installation, the 
site wi 11 be surveyed and maps wi 11 be prepared by a 1 i censed 
surveyor. Said survey maps shall detail physical and legal 
property boundaries, surface contours, locations of buildings and 
structures, buried pipelines and powerline R.O.w.•s, well and 
boring locations and elevations of wells to the nearest .01 foot 
in relation to mean sea level. A contour map of virgin soil 
elevations and waste locations shall also be prepared. 

5) Well Development 

a) Wells will be blown with compressed air until clear water is 
produced, and then pumped to remove three we 11 vo 1 umes. 
After three well volumes are removed and three consecutive 
identical conductance readings are obtained during a three 
minute interval, the wells will be considered developed. 

6) Water Table Measurement 

a) The top of each well casing will be marked and measured, 
referenced to USGS datum. A marker on Pine Avenue bridge 
and an upstream point from which the relative elevation of 
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creek water in Cayuga Creek can be measured wi 11 a 1 so be 
marked and measured, referenced to USGS datum. 

b) Well top elevations will serve as reference points for water 
table measurement in each well. 

c) Water table levels will be measured to the nearest .01 foot 
from casing top by one of several methods: (1) a weighted 
measured tape which will sound when it touches water level; 
or (2) an electric probe on a measured line which will light 
a sma 11 bulb or move a chart needle at surface when the 
probe hits water (conducting a small current). 

d) All well depths, pipe top elevations and creek level 
elevations will be recorded by an Olin field technician, to 
.01 foot at 30 to 35-day intervals for one year after the 
first measurement is taken. At least a 48-hour notice will 
be provided to the State prior to the measuring date. 

e) Data will be used to plot groundwater table gradient and the 
relation of water table to creek level. Separate high and 
low water contours will be plotted if differences are 
significant. 

6) Groundwater Sampling 

a) Water will be flushed from wells by a peristaltic pump with 
silicone rubber interior tubing. Precautions will be taken 
to insure removal of the entire column of stagnant well 
casing water. All down hole tubing will be of inert plastic 
and will be well dedicated. Pump will be repeatedly rinsed 
with di sti 11 ed water between wells. Inert plastic wi 11 be 
disposed of after each sampling. 

b) All wells will be flushed prior to sampling by extracting 
three times the volume of well casing (at first sampling, 
after five times the volume), or once to dryness if recharge 
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is slow; and sampled after three identical specific 
conductance readings are obtained within a three minute 
interval. 

c) All flushed water will be retained and properly disposed of 
in accordance with regulatory requirements. 

d) Samples will be collected monthly for first three months and 
quarterly thereafter. First sampling will be done at least 
two weeks after well development and in any event as soon as 
practicable after the analytical results of the soil 
sampling are complete. Groundwater samples will be 
collected by hand bailing to insure that no air contacts the 
samples thereby potentially volatilizing any chemical 
constituents of the sample. 

e) If well recovery (fill-up after water withdrawal) is slow, 
sampling of all wells shall occur over one day under rising 
head conditions. 

f) Caps will be locked after completion of each sampling. 

g) Samples will be collected in glass bottles with Teflon-lined 
lids, and sealed with a paper seal. 

h) Groundwater sampling procedures will follow the principles 
de 1 ineated in 1) 11 Procedures Manua 1 for Groundwater 
Monitoring at Solid Waste Disposal Facilities 11 (USEPA 
SW-611) Dec. 1980 and/or "Handbook for Sampling and Sample 
Preservation of Water and Wastewater", (EPA-600/4-82-029) 
September 1982. 

8) Handling of Groundwater Samples 

a) Samples will be maintained at 4°C during shipment to the 
laboratory according to procedures detailed in soils 
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sampling section of Boring Program. Sealed insulated 
coolers with 11 Cooler paks 11 will be used for storing and 
transporting samples to the analytical laboratory. 

b) Chain-of-custody procedures, as deta i 1 ed in Boring Program 
will also apply to all groundwater samples. 

9) Field measurement for lateral permeability. Well pump down 
recovery rate tests will be conducted in four wells to determine 
the permeability of the saturated aquifer in accordance with 
procedures in Appendix 5. 

II. COOPERATION WITH THE STATE 

A) The field engineer(s) and geologist(s) shall confer with the State•s 
on-site representative who shall have the right to advise concerning 
the propriety and correctness of field decisions. All field personnel 
shall make good faith attempts to resolve disputes concerning 
methodology, boring location, sample collection and other matters 
requiring in-field judgment. If dispute resolution fails, and it 
subsequently is determined that action taken was erroneous, necessary 
corrective action shall be taken by Olin. Both parties shall maintain 
the right to request the immediate cessation of any procedure, work or 
action, which it considers to be unsafe or a health hazard to those on 
the site or its environs. 

B) Soi 1 samples cell ected by 01 in sha 11 be sufficiently 1 arge to a 11 ow 
for the splitting of samples with the State. The State shall be 
provided split samples upon its request. Selection by the State of 
soil samples need not be made until analytical results from the water 
samples have been provided to the State. The State shall be allowed 
splits of water samples at the time of sampling. 
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III. ANALYTICAL PROTOCOL 

A. SOILS 

1) Sample parameters and procedures 

a) Analysis one time on 20 samples, two replicates for each 
sample. 

b) Analyze for HCB and BHC in all samples. 

c) At the time of collection all core samples will be examined 
visually and with an OVM to detect samples which are 
suspected to be other material than BHC and HCB. 

d) Of these visually and organic vapor examined core samples, 
select up to 10 representative samples for each suspected 
waste and analyze for the list of potential Olin 
contaminants in Appendix 6 or paragraph 4(e) of the Consent 
Decree. 

e) Measure moisture content of soil samples to facilitate 
chemical analysis reporting on a dry basis. 

2) Sampling handling and analysis 

a) Portions for analysis from each core will be taken from the 
core center to eliminate the potential of core surface 
contamination. 

b) Volatile priority pollutants in soils will be analyzed 
according to the attached procedure - Method 8240 in USEPA 
SW-846. (Appendix 7). 

c) Base/neutral pesticide and acidic samples will be prepared 
for organic analysis by extraction method and analyzed by 
GC/MS using Method 8250 as detailed in USEPA SW-846 . 
(Appendix 8). 



-19-

d) Inorganic constituents wi 11 be analyzed by US EPA SW-846, 
1982. 

e) BHC and HCB will be analyzed by GC/MS Method 8250 as 
detailed in USEPA SW-846. (Appendix 8). 

f) Soils permeability tests will be done on specially collected 
Shelby tube samples, as per ASTM Method D-2434.68. 

B. GROUNDWATER 

1) Sample parameters and procedures 

a) Samples will be collected from each of the seven monitoring 
wells. 

b) Sample frequency wi 11 be once monthly for the first three 
months and quarterly thereafter for nine months. 

2) Sample handling and analysis 

a) All samples are to be analyzed for HCB and BHC plus any 
other materials of Olin manufacture which were detected in 
soils analyses. Samples for analysis shall not be collected 
until the contaminants in the soil samples have been 
identified. 

b) All samples except volatile organic samples will be 
filtered to remove any suspended solids and preserved with 
proper preservative as per .. Sampling and Analytical 
Procedures for Screening Industria 1 Effluents for Priority 
Pollutants 11

, USEPA, 1977. This will be done immediately 
upon receipt of samples at the contractor•s laboratory. 

c) After samples are received at the contractor•s laboratory, 
analyses will be done as soon as practical and within the 
holding times listed in 44 FR 43260. 
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d) Up to a maximum of five (5) groundwater samples will be 
analyzed for priority pollutants per 11 Sampling and 
Analytical Procedures for Screening Industrial Effluents for 
Priority Poll utants 11

, USEPA, 1977, or 11 Methods for Organic 
Chemical Analysis of Municipal and Industrial Wastewater~~, 

USEPA, 1982, or 11 Methods for Chemical Analysis of Water and 
Waste 11

, USEPA, 1979. The ten (10) non-priority pollutant 
compounds present in greatest concentration shall also be 
identified. 

e) BHC and HCB will be analyzed by GC/MS in selected ion mode 
as detailed under soils analysis outline. 

C. QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

1) The standard reference for QA/QC procedures during 1 aboratory 
analysis of samples wi 11 be EPA-600 24-79-019, 11 Handbook for 
Analytical Quality Control in Water and Wastewater Laboratories 11

, 

March, 1979. 

2) QA/QC for GC/MS laboratory procedures 

a) Instrument calibration will be done daily. Precision will 
be determined by analysis of replicate analysis of same 
sample. 

b) The GC/MS system detection capability will be determined by 
analysis of standard mixtures, for each type of GC/MS 
analysis. Standard mixtures will be provided from 
commercial sources. 

c) Additional check is provided by analysis of quality control 
samples containing four to six compounds after every 10 
samples. 
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d) QA audit samples are analyzed by laboratory, at 5% rate 
(i.e., one in 20 field samples) for each type of analysis. 

e) Non-priority pollutant solvents are utilized in the 
laboratory for cleaning purposes. 

3) QC for trace elements 

a) Standards, blanks and duplicates are analyzed for continuous 
quality control. 

b) To check sample digestion, 10% of priority pollutant samples 
are digested in duplicate. Digestion procedures as per 
"Sampling and Analysis Procedures for Screening Industrial 
Effluents for Priority Pollutants". USEPA-April, 1977. 

c) After daily instrument calibration, a quality control 
standard is analyzed to determine recovery. 

4) QC practice for inorganic analysis 

DLC/GBB/wsr 
01/WR9 
2/19/85 

a) Calibration solutions wi.ll be prepared for verification of 
linear response to standard concentration. 

b) Valid analysis of National Bureau of Standards QC sample. 

c) Precision verification will be made through duplicate 
analyses. 

d) A standard spike will be run to evaluate recovery and insure 
absence of matrix interferences. 

Original - 11/11/83 
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APPENDIX I 

Metal Detection 

The Fisher TW-5 pipe and cable locator consists of a radio frequency transmitter 
and receiver. The transmitter outputs a radio signal at 82 kilohertz, frequency 
modulated at 270 cycles to eliminate outside frequency interference. The signal 
is transmitted from a loop which yields a perfectly circular field. The 
receiver unit is mounted on the opposite end of four-foot long handle and, when 
calibrated using adjustment screws, is parallel to the radio field lines and 
thus does not detect the signal. 

When the radio field lines encounter a metal object, the field lines are 
distorted and receiver detects the change. 

One of the most important features of the unit is that it can be calibrated for 
various soil conditions (i.e., wet, dry, etc.). As long as the soil conditions 
are fairly homogeneous, the unit will detect only anomalies such as buried 
metal. 

Shallow groundwater with high totaled dissolved solids may interfere with metal 
detection if the metal is below the water table. Since this rarely occurs, the 
interference is not considered a major problem. In fact, in some cases, highly 
corroded drums have contributed iron or their contents to the groundwater to 
form locally high TDS waters which can be detected and distinguished from 
natural waters. 
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APPENDIX 2 

KEY 
Boundary of study areas for boring program 
X = initial 25 borings (·50 ft. centers) 

10 additional borings will be sited 
during the study to refine the area 
of_any buried waste. 

Avoidance areas are within 10 ft. of 
structures, power/pipeline ROW and between 
garage and rnocel. 

I oo r- 1' 
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New York State Department of Environmental Conservation 
600 Delaware Avenue 
Buffalo, Nev York 14202 

Daniel M. Darragh 2 Esq. 
Hodgson, Russ, Andrews, Woods & Goodyear 
1800 One M & T Plaza 
Buffalo, ~ew York 14203 

RECEIVED 

JAr~ 11 1982 
~ 

v. NOR\VOO n Robert F. Flack 

Commissioner 

January 4, 1982 

Dear Mr. ~arragh: Re: CH..A_RLES GIBSON SITE 

Pursuant to our agreement at the meeting between the 
Department of Env~ronmental Conservation, Hazardous Waste 
Compliance Team and Olin, the follo~ing is a su2mary of our 
information concerning the dates when building occurred at 
the Charles Gibson Site: 

The motel was apparently built in t~o stages. The City 
of Niagara Falls tax records indicate that the one-story 
section vas built in 1950, and the 1951 aerial photograph 
verifies this. The current t~o-story struct~re first appears 
in the 1958 aerial photograph. The house in which the 
Batrounys currently reside was built in 1957. , City tax re-. 
cords indicate that the former restaurant vas built in 1956. 

The Niagara Mohawk pover line right-of-vay is noted on 
the property deeds prior to 1950. Niagara ~ohawk records 
indicate that the northern towers were installed in 1955 and 
::hat the southe;-~. tovers had been installed at an earlier 
date. 

There is a twenty-inch high pressure water line vhich 
is located on a right-of-way parallel and adjacent to the 
power line right-of-way, to the south of it. The water line 
was built by Halcolm Pirnie, Inc. which filed and recorded 
the survey for construction in 1947. 

APPENDIX 3 



Daniel M. Darragh, Esq. 
Re: Charles Gibson Site 
Page 2 
1/4/82 

A brine line ~as installed in the center of the Niagara 

Moha~k right-of-~ay in 1969 and 1970 by Buckeye Pipelines 

Company and Hooker. Hooker o~ns the brine line easement, 

purchasing it from Niagar~ Mohawk. You should note that 

Niagara Mohawk has indicated that it ~ould be ~illing to 

allow Olin free access to the right-of-way without the 

company having to post bond. 

Other than the information set forth herein, ~e are un

a~are of any other utility lines having been installed at the 

site. There are, ho~ever, several sewer and water lines along 

Pine Avenue which may be partially on site p~operty. City and 

to~n sewer and ~ater line charts do not include individual 

connections. 

I trust that this information will be helpful to you. 

Feel free to contact me should any questions arise. 

Very truly yours, 

6L6~u ;5_4c_{~)J 
BBG:jar 

Barbara B. Guihord 
Assistant Counse~ 

" 
c c: John Greenthal, Director 

Vance Bryant, Geologist 
(Albany}. 

Kevin Walter, Assoc. Sanitary 
Myron Sokolo~ski, Olin 
Verrill No~~ood, Olin 
Compliance Team (Buffalo) 

u 

Engineer 

Ronald Tramontano, Dept. Health (Albany 

(Albany}. 
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APPENDIX 4 

TABLE 11.-REOUIREO CoNTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES 

Parametw No./ name Cont&Jner • Pr~t>on •·• ! Mwmum holding tJme • 

:ll!~~~~ii~~ii~~~i 
:~:: :--~7· ----·--~: -··-.. _ -==::-:.-=-~::=:! ~: !=~~=-::::::-=: --~:~ 10 

pH<2~-=--:-.. =:~:::::~~~~ :.E -~ely. 
21. Coler- ---------· P, G ......... ·-·-·----- Cool. 4'C .. ---------·---·-· .. -·-- 48 houra. 
23-24. Cyanide, 10!111 and-- 10 chlorinatiOn---·--·---·-·---.. P, G .......... ·-·----- Cool. 4"C, NaOH 10 pH> 12. O.!!g UCOtbic: foOd • ... - 14 days.' 
25. F1uoncle _____ , __ .. ____ , _____ .. p ............. - ....... _____ None requrlld---·------.. --.. -- 211 days. 

~: ::= :~·~-=~·~:=-~ .. ==::=~~:~=:~=:::: .. ~~~ ~: !::===~~:.. -- ~a:::~:~==:=--:==~~ = ~. 
lolelals:' 

1!. OYomum VI ... ----------.... --.--.. ··---·--·-·---·-· P. G .. - ..... ---·--- Cool. 4'C-.. -------------·--- 24 houra. 
35. Mert:uy-------·-------·-·--·---· .... ---·-.. - P, G.-...... _____ HNO, to pH<2----------.. -- 211 days. 
3. 5-e. 10. 12. 13, 1i. 20. 22. 211. 29. 30, 32-34. Je, 37, 45, 47, 51, 52. 5&- P. G---·-·---- __ .. do ... -----------·-.. -·-- a monlhL eo. 112. 53. 70-72. 74, 75. loletM. •"""1'1 chromun V1 and mercury. 
3!. Nilnll<l -------·---· P, G. Cool. 4'C·-·-.. ----------·-..... 48 houra. 
39. Nolrale-nilli!L ·----·------t- P, G.___ Cool. 4'C. H.SO.IO pH<2---·--·-.. ·----· 211 days. 
00. Nilrile. ..-·----- P. G._.. Cool. 4'C---· ._ .... _ ............ -- 48 houra. 
41. Oii and~------·-------·-·------ G.. Cool. 4'C. H:SO. 10 pH<2----------- 211 day&. 
42. OrgarW: cartlOn---.. ----·----·--·----· P, G .. _____ Cool. 4'C. HCI or H.SO. 10 pH<2-·----- Do. 
44. ~"" -- P. G----·----- Filler immlldiatoty, Cool, 4'C-------- 48 houra. 
48. ~ Cis:soMid Probe .... G Bottle and top ___ None reQUI<8d.---·--------- Anelya 11'11lT>8<ia!lly. 
47. Wri:ler ...... do.___ Flx on erte and sttn in datk-------- a houra. 
48. Phenols G o#ly .... Cool. 4 'C. H.$0. 10 pH< 2. 211 days. 
Ci. ~ (eWnenlal) G .... ______ Cool. 4'C ~- 48 houra. 
50.~ lOla! P. G____ Cool. 4'C. H.50. 10 pH<2-------- 211 days. 
53. R-. total P, G Cool. 4'C ·------ 7 days. 
Sol.~~- P,G.. _do. """ -
55. "--· Nonfilt_,_ {TSS) P, G - ---- 7 days. 
511.~.~ P,G -· 48houra. 
57. A-. \'Oiatiie P. G -- -- 7 days. a1. Siica. P. _do.. -- 2ll days. 
!4. 5Qec:rftc condUcQnce. .. P, G.. _do... Do. 
65. s.tfate. ... P. G .. ....do... Do. 
ee. s..tfidot____ P, G Cool. 4'C add zinc aceute plue IOdium ~ 10 7 days. 

pH>II. 
!7. SUfi!e._._ P. G---·---- None requirlld -------- AN/iya -lely. 
SS. ~nta----·------·--------1 P ,G_. Cool. 4'C ... _. __ .:;____ 48 houra. 
811. T~ P, G. ____ .. ____ None -lid·----·-·- Anlllya. 
73. Turbci!y. .. P, G·---·--- Cool, 4'C--·--·-------.. - 48 houra. 

Tllble~T-.• 
13. 1s-20. 22. 24-211. 34-37, ~ 46-47. sa. ee, ae. 5. i2-M. i7. G. T~ ...,....._ Cool. 4"C, 0.008~ Na.S.O..'--·------ 14 days. 

PurgMble Haloc:arbor& 
a. 57, 110. f'urvNble ~ IIJQoe&~t>oo•---·----··--·- _ ... do Cool. 4'C. o.ooe~ Na.S.O.•. HC1 10 pH2" -~-.:-- 0o. 
3. 4. ~and~ .. _ .... _. ___ .do .. ---- Cool. 4'C. o.ooe~ Na.S.o.': A<li<* pH 104-6 ••- eo. 
23. 30. 44, 'i. 53. !7. 70 •• 71. 53.115. ae. Plwloia" -·--.. - G. Teflon.inlld c:.p_ Cool. 4'C, o.ooe~ Naas.o.• _ 1 c~ays ..,II anction. 

40days
exncti0n. 

7. 31. Benzx:inool''·--------------·-----1 ·---do-- _.do .. _______ , _________ 7 days until ex1raction. .. 
14.17, 48.50-52. F'tt11wla1<1 -~~----------·----- ...... do-·--·-- Cool. 4'C -·----·--·- 7 days until eXACtiOn: 

n-74. ~ .... ___________ , ___ .... ___ .. _ ·-·do-·-·-·---- Cool. 4'C, nw. in dati<. o.ooe~ Na.S.O.'---··-·-· 
71-112. PC8a" IICf)1onrlrile __ .... ____ , _________ ...... -........ .. .... do ...... ----·--- Cool. 4'C ..... - .... --.. --..................... --··---
5-1, 55. 65.811. NllroeromaiiCS and *'1)h0<'on41"---·---·--.............. - ..... ~-· - .. do .. -------- Cool. 4'C, 0.006~ NaaS.0.'11cnt on dai1L--·--
1. 2. 5, &-12. 32. 33. 511. 51, 64, 68. !4, 88. POiynucl6ar eromaiiC - .. do.---------- ...... do .... -·--------.. -·---------
,.,.~··· 

15,11. 21. 31,75. Haloettlera" ----·--------
29. :lS-37. ~. ;1. O>&omellld ~ .. ·--------
!7. TC00 11 • 

T-10-PMilCldal Tests: 
1-70. PMilCldal 11 

.. ---·---- ·------------
TIIbleiE~T-

.-.. do·------ Cool. 4'C, 0.008~ Na.S.O.'---·-·--

.-.. do·---....... -- Cool. 4'C.--.. --·-----·--------i 
--do·------ Cool. 4'C. o.ooe~ Na.S.O.'---·-------l 
...... do ..... ______ Cool. 4'C, pH 5-11 .... _______ _ 

40 days 1111• 
ltl<ti'1IC!Ion. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

1-5. A.tphL beU and------------·-·----· P. Q ____ , ______ HNO, 10 pH<2----·-·--.. ------.. - .. a monlhL 



Drawdown/recovery method 

Field measurements 

Calculations 

APPENDIX 5 

In-situ Field Permeability Testing 

Measure water table level 

Pump standing water out of well casing until dry 
or until at least one volume has been evacuated, 
indicating stabilized inflow/outflow conditions. 

Pull pump from well 

Measure and record water table level as well 
recovers at 15 second intervals of measurement to 
1 minute as recovery rate slows. 

Continue recording water table level vs. time for 
20-30 minutes, as the water table level approaches 
its initial level. 

Plot water table level (linear scale) vs. time 
(log scale). 

For part of the drawdown curve conforming to a 
straight line, measure the drawdown (OS) over one 
log cycle. 

Calculate aquifer Transmissivity (T) by T = 264 Q 
OS 

Where Q is the pump rate during the field 
measurements. 

Aquifer permeability = T - m, the saturated 
aquifer thickness. 



Benzene 
Chlorobenzene 
Dichlorobenzene 
Trichlorobenzene 
Tetrachlorobenzene 
Pentachlorobenzene 
Hexachlorobenzene 
Pentachloronitrobenzene 
Tetrachloroethylene 
Hexachlorocyclohexane - a-isomer 
Hexachlorocyclohexane - B-isomer 
Hexachlorocyclohexane - y-isomer 
Hexachlorocyclohexane - 8-isomer 
Heptachlorocyclohexane 
Phenylmethylether (anisole) 
Trichloroanisole 
Chlorinated Biphenyls 
Phenol 
Dichlorophenols 
Trichlorophenols 
Formaldehyde 
Mercury 

78/WR8 

l/07/85 
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APPENDIX 7 

METHOD 8240 

GC/MS METHOD FOR VOLATILE ORGANICS 

1.0 Scope and Application 

1.1 Method 8240 is used to determine volatile organic compounds in a 
variety of solid waste matrices. This method is applicable to nearly all 
types of samples, regardless of water content, including groundwater, aqueous 
sludges, caustic liquors, acid liquors, waste solvents, oily wastes, mousses, 
tars, fibrous w/a.stes, polymeric emulsions, filter cakes, spent carbons, spent 
catalysts, soils, and sediments. 

1.2 The detection limit of Method 8240 for an individual compound is 
approximately 1 jlg/g (wet weight) in waste samples. For samples containing 
more than 1 mg/g of total volatile material, the detection limit is propor
tionately higher. 

1.3 Method 8240 is based upon a purge-and-trap, gas chromatographic/ 
mass spectrometric (GC/MS) procedure. This method is restricted to use by or 
under the supervision of analysts experienced in the use of purge-and-trap 
systems and gas chromatograph/mass spectrometers and skilled in the interpre
tation of mass spectra and their use as a quantitative tool. 

2.0 Summary of Method 

2.1 The volatile compounds are introduced to the gas chromatograph by 
direct injection, the Headspace Method {Method 5020), or the Purge-and-Trap 
Method (Method 5030). Method 5030 should be used for groundwater analysis. 
The components are separated via the gas chromatograph and detected using a 
mass spectrometer which is used to provide both qualitative and quantitative 
information. The chromatographic conditions as well as typical mass spec
trometer operating parameters are given. 

2.2 If the above sample introduction techniques are not applicable, 
a portion of the sample can be dispersed in methanol or polyethylene glycol 
(PEG) to dissolve the volatile organic constituents. A portion of the 
methanolic or PEG solution is combined with water in a specially designed 
purging chamber. An inert gas is then bubbled through the solution at 
ambient temperature and the volatile comnponents are efficiently transferred 
from the aqueous phase to the vapor phase. The vapor is swept through a 
sorbent column where the volatile components are trapped. After purging is 
completed, the sorbent column is heated and backflushed with inert gas to 
desorb the components onto a gas chromatographic column. The gas chroma
tographic column is heated to elute the components, which are detected with a 
mass spectrometer. 

2.3 An aliquot of each sample must be spiked with an appropriate 
standard to determine percent recovery and detection limits for that sample. 



2 I ORGANIC ANALYTICAL METHODS - GC/MS 

2.4 Table 1 lists detection limits that can be obtained in wastewaters 
in the absence of interferences. Detection limits for a typical waste sample 
would be significantly higher. 

TABLE 1. CHROMATOGRAPHIC CONDITIONS AND METHOD DETECTION LIMITS 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-0ichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-0ichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Oibromochloromethane 
1,1,2-Trichloroethane 
cis-1,3-0ichloropropene 
2-Chloroethylvinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-0ichlorobenzene 

NO = not determined. 

Retention time 
(min) 

Column 1a 

2.3 
3.1 
3.8 
4.6 
6.4 
8.3 
9.0 

10.1 
10.8 
11.4 
12.1 
13.4 
13.7 
14.3 
15.7 
15.9 
16.5 
17.0 
17.1 
17.2 
17.2 
18.6 
19.8 
22.1 
22.2 
23.5 
24.6 
26.4 
33.9 
35.0 
35.4 

Method 
detection limit 

(~g/1) 

NO 
NO 
NO 
NO 
2.8 
NO 
2.8 
4.7 
1.6 
1.6 
2.8 
3.8 
2.8 
2.2 
6.0 
5.0 
1.9 
4.4 
3.1 
5.0 
NO 
NO 
4.7 
6.9 
4.1 
6.0 
6.0 
7.2 
NO 
NO 
NO 

acolumn conditions: Carbopack 8 (60/80 mesh) coated with 
1% SP-1000 packed in a 6-ft by 2-mm I.O. glass column with helium 
carrier gas at a flow rate of 30 ml/min. Column temperature is 
isothermal at 45. c for 3 min, then programmed at a· c per minute 
to 220· and held for 15 min. 
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3.0 Interferences 

3.1 Interferences coextracted from the samples will vary considerably 
from source to source, depending upon the particular waste or extract being 
tested. The analytical system, however, should be checked to ensure 
freedom from interferences under the conditions of the analysis by running 
method blanks. Method blanks are run by analyzing organic-free water in the 
normal manner. The use of non-TFE plastic tubing, non-TFE thread sealants, 
or flow controllers with rubber components in the purging device should be 
avoided. 

3.2 Samples can be contaminated by diffusion of volatile organics 
(particularly methylene chloride) through the septum seal into the sample 
during shipment and storage. A field blank prepared from organic-free water 
and carried through the sampling and handling protocol can serve as a check 
on such contamination. 

3.3 Cross contamination can occur whenever high-level and low-level 
samples are sequentially analyzed. To reduce cross contamination, the 
purging device and sample syringe should be rinsed out twice, between samples, 
with organic-free water. Whenever an unusually concentrated sample is 
encountered, it should be followed by an analysis of organic-free water to 
check for cross contamination. For samples containing large amounts of 
water-soluble materials, suspended solids, high boiling compounds, or high 
organohalide levels, it may be necessary to wash out the purging device with 
a soap solution, rinse with distilled water, and then dry in a 10s· Coven 
between analyses. 

3.4 Low molecular weight impurities in PEG can be volatilized during 
the purging procedure. Thus, the PEG employed in this method must be puri
fied before use as described in Section 5.2. 

4.0 Apparatus and Materials 

4.1 Sampling equipment 

4.1.1 Vial: 2S-ml capacity or larger, equipped with a screw cap 
(Pierce #1307S or equivalent). Detergent wash, rinse with tap and 
distilled water, and dry for 1 hr at 10s· C before use. 

4.1.2 Septum: Teflon-faced silicone (Pierce #12722 or equivalent). 
Detergent wash, rinse with tap and distilled water and dry at los· C for 
1 hr before use. 

4.2 Purge-and-trap device: The purge-and-trap device consists of 
three separate pieces of equipment: the purging chamber, trap, and the 
desorber. Several complete devices are now commercially available. 
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4.2.1 The purging chamber must be designed to accept 5-ml or 
25-ml samples with a water column at least 3 em deep. The gaseous head 
space between the water column and the trap must have a total volume of 
less than 15 ml. The purge gas must pass through the water column as 
finely divided bubbles with a diameter of less than 3 mm at the origin. 
The purge gas must be introduced no more than 5 mm from the base of the 
water column. The purging chamber, illustrated in Figure 1, meets 
these design criteria. 

4.2.2 The trap must be at least 25 em long and have an inside 
diameter of at least 2.5 mm. The trap must be packed to contain the 
following minimum lengths-of-adsorbents: 1.0 em of methyl-silicone
coated packing (Section 5.3.2), 15 em of 2,6-diphenylene oxide polymer 
(Section 5.3.1), and 8 em of silica gel (Section 5.3.3). The minimum 
specifications for the trap are illustrated in Figure 2. 

4.2.3 The desorber must be capable of rapidly heating the trap 
to 180" C within 30 sec. The polymer section of the trap should 
not be heated higher than 180" C and the remaining sections should not 
exceed 220" C. The desorber design, illustrated in Figure 2, meets 
these criteria. 

4.2.4 The purge-and-trap device may be assembled as a separate 
unit or be coupled to a gas chromatograph as illustrated in Figures 3 
and 4. 

4.3 Gas chromatograph/mass spectrometer system 

4.3.1 Gas chromatograph: An analytical system complete with a 
temperature-programmable gas chromatograph and all required accessories 
including syringes, analytical columns, and gases. 

4.3.2 Column: 2-m x 2-mm I.D. stainless steel or glass, packed 
with 1% SP-1000 on 60/80 mesh Carbopack B or equivalent. 

4.3.3 Mass spectrometer: Capable of scanning from 40 to 250 amu 
every 3 sec or less, utilizing 70 volts (nominal) electron energy 
in the electron impact ionization mode and producing a mass spectrum 
which meets all the criteria in Table 1 when 50 ng of 4-bromofluoro
benzene (BFB) is injected through the GC inlet or introduced in the 
purge-and-trap mode. 

4.3.4 GC/MS interface: Any GC-to-MS interface that gives 
acceptable calibration points at 50 ng per injection for each compound 
of interest and achieves acceptable tuning performance criteria (see 
Section 9) may be used. GC-to-MS interfaces constructed of all glass 
or glass-lined materials are recommended. Glass can be deactivated by 
silanizing with dichlorodimethylsilane. The interface must be capable 
of transporting at least 10 ng of the components of interest from the 
GC to the MS. 
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Figure 4. Sehematic of purge and trap device. desorb mode 
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4.3.5 Data system: A computer system must be interfaced to the 
mass spectrometer that allows the continuous acquisition and storage on 
machine-readable media of all mass spectra obtained throughout the 
duration of the chromatographic program. The computer must have 
software that allows searching any GC/MS data file for ions of a 
specific mass and plotting such ion abundances versus time or scan 
number. This type of plot is defined as an Extracted Ion Current 
Profile (EICP). Software must also be available that allows integrat
ing the abundance in any EICP between specified time or scan number 
limits. Hardware and software must be available to transform the data 
into a compatible format. These generally consist of a 9-inch, 800-bpi 
tape drive and the associated software. 

4.4 Sample transfer implements: Implements are required to transfer 
portions of solid, semisolid, and liquid wastes from sample containers to 
laboratory glassware. The transfer must be accomplished rapidly to avoid 
loss of volatile components during the transfer step. Liquids may be trans
ferred using a hypodermic syringe with a wide-bore needle or no needle 
attached. Samples should be introduced into the syringe by (1) removing 
the plunger from the syringe, (2) pouring the sample into the barrel, and 
(3) replacing the barrel and inverting the syringe to remove any air trapped 
in the syringe. Do not draw the sample up into the syringe. Solids may be 
transferred using a conventional laboratory spatula, spoon, or coring device. 
A coring device that is suitable for handling some samples can be made by 
using a glass tubing saw to cut away the closed end of the barrel of a glass 
hypodermic syringe. 

TABLE 2. BFB KEY ION ABUNDANCE CRITERIA 

Mass Ion abundance criteria 

50 15 to 40% of mass 95 
75 30 to 60% of mass 95 
95 Base Peak, 100% Relative Abundance 
96 5 to 9% of mass 95 

173 less than 2% of mass 174 
174 greater than 50% of mass 95 
175 5 to 9% of mass 174 
176 greater than 95% but less than 100% 

of mass 174 
177 5 to 9% of mass 176 
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4.5 Syringes: 5-ml and 25-ml glass hypodermic, equipped with 20-gauge 
needle, at least 15 em in length. 

4.6 Micro syringes: 10-~1, 25-~1, 100-~1, 250-~l, and 1000-~1. These 
syringes should be equipped with 20-gauge needles having a length sufficient 
to extend from the sample inlet to within 1 em of the glass frit in the 
purging device (see Figure 1). The needle length required will depend upon 
the dimensions of the purging device employed. 

4.7 Centrifuge tubes: 50-ml round-bottom glass centrifuge tubes with 
Teflon-lined screw caps. The tubes must be marked before use to show an 
approximate 20-ml graduation. 

4.8 Centrifuge: Capable of accommodating 50-ml glass tubes. 

4.9 Syringe valve: 2-way, with Luer ends (2 each) (Hamilton #86725 
valve equipped with one Hamilton #35033 Luer fitting, or equivalent). 

4.10 Syringe: 5-ml, gas-tight with shut-off valve. 

4.11 Bottle: 15-ml, screw-cap, Teflon cap liner. 

4.12 Balance: Analytical, capable of accurately weighing 0.0001 g. 

4.13 Rotary evaporator: equipped with Teflon-coated seals (Buchi 
Rotavapor R-110, or equivalent). 

4.14 Vacuum pump: mechanical, two-stage. 

5.0 Reagents 

5.1 Reagent water: Reagent water is defined as a water in which an 
interferent is not observed at the method detection limit of the compounds of 
interest. 

5.1.1 Reagent water may be generated by passing tap water through 
a carbon filter bed containing about 500 g of activated carbon (Calgon 
Corp., Filtrasorb-300, or equivalent). 

5.1.2 A water purification system.(Millipore Super-Q or equiva
lent) may be used to generate reagent water. 

5.1.3 Reagent water may also be prepared by boiling water for 
15 min. Subsequently, while maintaining the temperature at 90" C, 
bubble a contaminant-free inert gas through the water for 1 hr. 
While still hot, transfer the water to a narrow-mouth screw-cap bottle 
and seal with a Teflon-lined septum and cap. 
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5.1.4 Reagent water may also be purchased under the name "HPLC water" from several manufacturers (Burdick and Jackson, Baker and 
Waters, Inc.). 

5.2 Reagent PEG: Reagent PEG is defined as PEG having a nominal 
average molecular weight of 400, and in which interferents are not observed at the method detection limit for compounds of interest. 

5.2.1 Reagent PEG is prepared by purification of commercial PEG 
having a nominal average molecular weight of 400. The PEG is placed in a round-bottom flask equipped with a standard taper joint, and the 
flask is affixed to a rotary evaporator. The flask is immersed in a 
water bath at 90-100. C and vacuum is maintained at less than 10 mm Hg for at least 1 hr using a two-stage mechanical pump. The vacuum system is equipped with an all-glass trap, which is maintained in a dry ice/methanol bath. 

5.2.2 In order to demonstrate that all interfering volatiles 
have been removed from the PEG, a reagent water/PEG blank must be 
analyzed. 

5.3 Trap materials 

5.3.1 2,6-Diphenylene oxide polymer: 60/80-mesh Tenax, chromato
graphic grade or equivalent. 

5.3.2 Methyl silicone packing: 3 percent OV-1 on 60/80 mesh 
Chromosorb-W or equivalent. 

5.3.3 Silica gel, Davison Chemical (35/60 mesh), grade-15 or 
equivalent. 

5.3.4 Prepared trapping columns may be purchased from several 
chromatography suppliers. 

5.4 Methanol: Distilled-in-glass quality or equivalent. 

5.5 Calibration standards; stock solutions (2 mg/ml ): Stock solutions of calibration standards may be prepared from pure standard materials or purchased as certified solutions. Prepare stock standard solutions of individual compounds in methanol using assayed liquids or gases as appropriate. Because of the toxicity of some of the organohalides, primary 
dilutions of these materials should be prepared in a hood. A NIOSH/MESAapproved toxic gas respirator should be worn by analysts when handling high concentrations of these materials. 

5.5.1 Place about 9.8 ml of methanol in a 10-ml ground-glass
stoppered volumetric flask. Allow the flask to stand, unstoppered, for about 10 min or until all alcohol-wetted surfaces have dried. Weigh the flask to the nearest 0.1 mg. 
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5.5.2 Add the assayed reference material as described below. 

5.5.2.1 Liquids: Using a 100-~1 syringe, immediately add 
2 drops of assayed reference material to the flask, then reweigh. 
The liquid must fall directly into the alcohol without contacting 
the neck of the flask. 

5.5.2.2 Gases: To prepare standards for any compounds 
that boil below 30" C (e.g., bromomethane, chloroethane, chloro
methane, or vinyl chloride), fill a 5-ml valved gas-tight syringe 
with a reference standard to the 5.0-ml mark. Lower the needle to 
5 mm above the methanol meniscus. Slowly introduce the reference 
standard above the surface of the liquid. The heavy gas rapidly 
dissolves in the methanol. 

5.5.3 Reweigh, dilute to volume, stopper, then mix by gently 
inverting the flask several times. Calculate the concentration in 
~g/~1 per microliter from the net gain in weight. When compound 
purity is assayed to be 96% or greater, the weight may be used without 
correction to calculate the concentration of the stock standard. 
Commercially prepared stock standards may be used at any concentration 
if they are certified by the manufacturer or by an independent source. 

5.5.4 Transfer the stock standard solution into a Teflon-sealed 
screw-cap bottle. Store, with minimal headspace, at -10 to -20· C and 
protect from light. 

5.5.5 Prepare fresh standards weekly for gases or for reactive 
compounds such as 2-chloroethylvinyl ether. All other standards must 
be replaced after one month, or sooner if comparison with check 
standards indicates a problem. 

5.6 Calibration standards; secondary dilution solutions: Using stock 
solutions described in Section 5.5, prepare secondary dilution standards in 
methanol that contain the compounds of interest, either singly or mixed · 
together. The secondary dilution standards should be prepared at concentra
tions such that the methanol or aqueous PEG calibration solutions prepared as 
described. in Section 6.3.2 will bracket the working range of the analytical 
system. Secondary dilution standards should be stored with minimal headspace 
and should be checked frequently for signs of evaporation, especially just 
prior to preparing calibration standards from them. 

5.7 Surrogate standards: Surrogate standards may be added to samples 
and calibration solutions to assess the effect of the sample matrix on 
recovery efficiency. The compounds employed for this purpose are 1,2-
dibromotetrafluoroethane, bis(perfluoroisopropyl) ketone, fluorobenzene, 
and m-bromobenzotrifluoride. Prepare methanolic solutions of the surrogate 
standards using the procedures described in Sections 5.5 and 5.6. The 
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concentrations prepared and the amount of solution added to each sample 
should be those required to give an amount of each surrogate in the purging 
device that is equal to the amount of each internal standard added, assuming 
a 100% recovery of the surrogate standards. 

5.8 Internal standards: In this method, internal standards are 
employed during analysis of all samples and during all calibration procedures. 
The analyst must select one or more internal standards that are similar in 
analytical behavior to the compounds of interest. The analyst must further 
demonstrate that the measurement of the internal standard is not affected by 
method or matrix interferences. Because of these limitations, no internal 
standard can be suggested that is applicable to all samples. However, for 
general use, 04-1,2-dichloroethane, D5-benzene, and D5-ethylbenzene are 
recommended as internal standards covering a wide boiling point range. 

5.9 4-Bromofluorobenzene (BFB): BFB is added to the internal standard 
solution or analyzed alone to permit the mass spectrometer tuning for each 
GC/MS run to be checked. 

5.10 Internal standard solution: Using the procedures described in 
Sections 5.5 and 5.6, prepare a methanolic solution containing each internal 
standard at a concentration of 12.5 ~g/ml. 

5.11 Sodium monohydrogen phosphate: 2.0 ~in distilled water. 

5.12 n-Nonane and n-dodecane, 98+% purity. 

5.13 N-Hexadecane, distilled-in-glass (Burdick and Jackson, or 
equivalent). 

6.0 Sample Collection, Handling, and Preservation 

6.1 All samples must be collected using a sampling plan that addresses 
the considerations discussed in Section One of this manual. 

6.2 All samples must be stored in Teflon-lined screw cap vials. Sample 
containers should be filled as completely as possible so as to minimize 
headspace or void space. Vials containing liquid sample should be stored in 
an inverted position. 

6.3 All samples must be iced or refrigerated from the time of collection 
to the time of analysis, and should be protected from light. 
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7.0 Procedure 

7.1 Calibration 

7.1.1 Assemble a purge-and-trap device that meets the specifications 
in Section 4.2 and connect the device to a GC/MS system. Condition the 
trap overnight at 180" C by backflushing with an inert gas flow of at 
least 20 ml/min. Prior to use, condition the trap daily for 10 min 
while backflushing at 180" C. 

7.1.2 Operate the gas chromatograph using the conditions described 
in Section 7.3.5 and operate the mass spectrometer using the conditions 
described in Section 7.3.2. 

7.1.3 Calibration procedure 

7.1.3.1 Conduct calibration procedures using a minimum of 
three concentration levels for each calibration standard._ One of 
the concentration levels should be at a concentration near but 
above the method detection limit. The remaining two concentration 
levels should correspond to the expected range of concentrations 
found in real samples or should define the working range of the 
GC/MS system. 

7.1.3.2 Prepare the final solutions containing the required 
concentrations of calibration standards, including surrogate 
standards, directly in the purging device. To the purging device, 
add 5.0 ml of reagent water or reagent water/PEG solution. This 
solution is prepared by taking 4.0 ml of reagent water or reagent 
PEG and diluting to 100 ml with reagent water. The reagent water/ 
PEG solution is added to the purging device using a 5-ml glass 
syringe fitted with a 15-cm 20-gauge needle. The needle is inserted 
through the sample inlet shown in Figure 1. The internal diameter 
of the 14-gauge needle that forms the sample inlet will permit in
sertion of a 20-gauge needle. Next, using a 10-~1 or 25-~1 micro
syringe equipped with a long needle (see Section 4.6), take a 
volume of the secondary dilution solution containing appropriate 
concentrations of the calibration standards (see Section 5.6). Add 
the aliquot of calibration solution directly to the reagent water 
or reagent water/PEG solution in the purging device by inserting 
the needle through the sample inlet. When discharging the contents 
of the micro-syringe be sure that the end of the syringe needle is 
well beneath the surface of the reagent water or water/PEG solu
tion. Similarly, add 20 ~1 of the internal standard solution (see 
Section 5.10). Close the 2-way syringe valve at the sample inlet. 

7.1.3.3 Carry out the purge and analysis procedure as 
described in Section 7.3.4. Tabulate the area response of the 
primary characteristic ion against concentration for each compound 
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including the internal standards. Calculate response factors (RF) 
for each compound as follows: 

where: 

As = Area of the primary characteristic ion for the compound 
to be measured 

Ais = Area of the primary characteristic ion of the internal 
standard 

Cis = Concentration of the interna 1 standard 

Cs = Concentration of the compound to be measured. 

The internal standard selected for the calculation of the RF of a 
compound and subsequent quantification of the compound is generally 
the internal standard that has a retention time closest to that of 
the compound. It is assumed that a linear calibration plot will be 
obtained over the range of concentrations used. If the RF value 
over the working range is a constant (less than 10% relative 
standard deviation), the RF can be assumed to be invariant, and the 
average RF can be used for calculations. Alternatively, the 
results can be used to plot a calibration curve of response ratios, 
As/Ais, versus RF. 

7.1.3.4 The RF must be verified on each working day. The 
concentrations selected should be near the midpoint of the working 
range. The response factors obtained for the calibration standards 
analyzed immediately before and after a set of samples must be 
within +20% of the response factor used for quantification of the 
sample concentrations. 

7.2 Daily GC/MS performance tests 

7.2.1 At the beginning of each day that analyses are to be performed, 
the GC/MS system must be checked to see that acceptable performance 
criteria are achieved for BFB (see Table 2). 

7.2.2 The BFB performance test requires the following instrumental 
parameters: 

Electron Energy: 70 volts (nominal) 
Mass Range: 40 to 250 amu 
Scan Time: to give approximately 6 scans per peak but not 

to exceed 3 sec per scan. 
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7.2.3 Bleed BFB vapor into the mass spectrometer and tune the 
instrument to achieve all the key ion criteria for the mass spectrum of 
BFB given in Table 1. A solution containing 20 ng of BFB may be injected 
onto the gas chromatographic column in order to check the key ion 
criteria. 

7.2.4 The peak intensity of D5-benzene is used to monitor the mass 
spectrometer sensitivity. The peak intensity for D5-benzene observed 
during each sample analysis must be between 0.7 and 1.4 times the D5-benzene 
peak intensity observed during the applicable calibration runs. For example, 
if the peak intensity of D5-benzene observed during calibration was 355,000 
area counts, then each subsequent sample or blank must give a D5-benzene 
peak intensity of between 250,000 and 500,000 area counts. If the D5-benzene 
peak intensity is outside the specified range, the sample must be reanalyzed. 
If the peak intensity is again outside the specified range, the analyst must 
investigate the cause of the variability in sensitivity and correct the 
problem. 

7.3 Sample extraction and analysis 

7.3.1 The analytical procedure involves extracting the non-aqueous 
sample with methanol or polyethylene glycol (PEG) and analyzing a 
portion of the extract by a purge-and-trap GC/MS procedure. The amount 
of the extract to be taken for the GC/MS analysis is based on the 
estimated total volatile content (TVC) of the sample. The TVC is 
estimated by extracting the sample with n-hexadecane and analyzing the 
n-hexadecane extract by gas chromatography. 

7.3.2 The estimated TVC is based on the total area response 
relative to that of n-nonane for all components eluting prior to the 
retention time of n-dodecane. The response factor for n-nonane and the 
retention time of n-dodecane are determined by analyzing a 2-~1 aliquot 
of an n-hexadecane solution containing 0.20 mg/ml of n-nonane and 
n-dodecane. 

7.3.2.1 The GC analyses are conducted using a flame ioniza
tion detector and a 3-m x 2-mm I.D. glass column packed with 10% 
OV-101 on 100-200 mesh Chromosorb W-HP. The column temperature is 
programmed from so· c to 280. c at a·;min and held at 280. for 
10 min. 

7.3.2.2 Determine the area response for n-nonane and divide 
by 0.2 to obtain the area response factor. Record the retention 
time of n-dodecane. 

7.3.2.3 Add 1.0 g of sample to 20 ml of n-hexadecane and 
2 ml of 2.0 M Na2HP04 contained in a 50-ml glass centrifuge 
tube and cap securely with a Teflon-lined screw cap. Shake the 
mixture vigorously for one minute. If the sample does not disperse 
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during the shaking process, sonify the mixture in an ultrasonic 
bath for 30 min. Allow the mixture to stand until a clear 
supernatant is obtained. Centrifuge if necessary to facilitate 
phase separation. 

7.3.2.4 Analyze a 2-~1 aliquot of the n-hexadecane super
natant using the conditions described in Section 7.3.2.1. Determine 
the total area response of all components eluting prior to the 
retention time of n-dodecane and subtract the corresponding area of 
an n-hexadecane blank. Using the area response factor determined 
for n-nonane in Section 7.3.2.2, calculate the TVC as follows: 

where: 

TARsample - TARblank 
TVC = ----------- x 20 

n-Nonane Area Response Factor 

TVC = total volatile content of the sample in mg/g 

TARsample = total area response obtained for the sample 

TARblank = total area response obtained for a blank. 

7.3.3 The transfer of an aliquot of the sample for extraction 
with methanol or PEG should be made as quickly as possible to minimize 
loss of volatiles from the sample. 

7.3.3.1 To a 50-ml glass centrifuge tube with Teflon-lined 
cap, add 40 ml of reagent methanol or PEG. Weigh the capped 
centrifuge tube and methanol or PEG on an analytical balance. 

7.3.3.2 Using an appropriate implement (see Section 4.4), 
transfer approximately 2 g of sample to the methanol or PEG in the 
centrifuge tube in such a fashion that the sample is dissolved in 
or submerged in the methanol or PEG as quickly as possible. Take 
care not to touch the sample-transfer implement to the methanol or 
PEG. Recap the centrifuge tube immediately and weigh on an analytical 
balance to·determine an accurate sample weight. 

7.3.3.3 Disperse the sample by vigorous agitation for 1 min. 
The mixture may be agitated manually or with the aid of a vortex-mixer. 
If the sample does not disperse during this process, sonify the 
mixture in an ultrasonic bath for 30 min. Allow the mixture to 
stand until a clear supernatant is obtained as the sample extract. 
Centrifuge if necessary to facilitate phase separation. 
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7.3.3.4 The sample extract may be stored for future analytical 
needs. If this is desired, transfer the solution to a 10-ml screw 
cap vial with Teflon cap liner. Store at -10 to -20" C, and protect 
from light. 

7.3.4 Reagent water, internal standard solution, and the sample 
extract are added to a purging chamber that is connected to the purge-and
trap device and that has been flushed with helium during a 7-min trap 
reconditioning step (see Section 7.3.4.4). The additions are made using 
an appropriately sized syringe equipped with a 15-cm 20-gauge needle. 
Open the syringe valve of the sample inlet (shown in Figure 1) and 
insert the needle through the valve. 

7.3.4.1 Add 5.0 ml of reagent water or aqueous sample to 
which 20.0 ~1 of the internal standard solution has been added (see 
Section 5.10) to the purging chamber. Insert the needle of the 
syringe well below the surface of the water for the addition of 
the internal standard solution. If the sample is aqueous go to 
Section 7.3.5. 

7.3.4.2 Add an aliquot of the sample extract from Section 
7.3.3.4. The total quantity of volatile components injected should 
not exceed approximately 10 ~g. If the total volatile content 
(TVC) of the sample as determined in Section 7.3.1.4 is 1.0 mg/g or 
less, use a 200-~1 aliquot of the sample extract. If the TVC is 
greater than 1.0 mg/g, use an aliquot of the sample extract that 
contains approximately 10 ~g of total volatile components; the 
volume {in ~1) of the aliquot to be taken can be calculated by 
dividing 200 by the TVC. If the TVC is greater than 20 mg/g, take 
a 500-~1 aliquot of the sample ex~ract and dilute to 10 ml with 
PEG. In this case calculate the aliquot volume (in ~1) of the 
undiluted extract to be taken by dividing 4,000 by the TVC. If the 
TVC is less than 1.0 mg/g and greater sensitivity is desired, use a 
large purging chamber containing 25 ml of reagent water and use a 
1.0-ml aliquot of the sample extract. 

7.3.4.3 Close the 2-way syringe valve at the sample inlet. 

7.3.5 The sample in the purging chamber is purged with helium to 
transfer the volatile components to the trap. The trap is then heated 
to desorb the volatile components which are swept by the helium carrier 
gas onto the GC column for analysis. 

7.3.5.1 Adjust the gas {helium) flow rate to 40 + 3 ml/min. 
Set the purging device to purge, and purge the sample for 
11.0 ~ 0.1 min at ambient temperature. 
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7.3.5.2 At the conclusion of the purge time, adjust the 
device to the desorb mode, and begin the GC/MS analysis and data 
acquisition using the following GC operating conditions: 

Column: 6-ft x 2-mm I.D. glass column of 1% SP-1000 on 
Carbo-pack B (60-80 mesh). 

Temperature: Isothermal at 45" C for 3 min, then increased at a· C/min to 220" C, and maintained at 220" C for 15 min. 

Concurrently, introduce the trapped materials to the GC column by 
rapidly heating the trap to 180" C while backflushing the trap with 
helium at a flow rate of 30 ml/min for 4 min. If this rapid 
heating requirement cannot be met, the GC column must be used as a 

. secondary trap by cooling it to 30" Cor lower during the 4-min 
desorb step and starting the GC program after the desorb step. 

7.3.5.3 Return the purge-and-trap device to the purge mode 
and continue acquiring GC/MS data. 

7.3.5.4 Allow the trap to cool for 8 min. Replace the 
purging chamber with a clean purging chamber. The purging chamber 
is cleaned after each use by sequential washing with acetone, 
methanol, detergent solution and distilled water, and then dried 
at 105" C. 

7.3.5.5 Close the syringe valve on the purging chamber 
after 15 sec to begin gas flow through the trap. Purge the trap at 
ambient temperature for 4 min. Recondition the trap by heating it 
to 180" C. Do not qllow the trap temperature to exceed 180" C, 
since the sorption/desorption is adversely affected when the trap 
is heated to higher temperatures. After heating the trap for 
approximately 7 min, turn off the trap heater. When cool, the trap 
is ready for the next sample. , 

7.3.6 If the response for any ion exceeds the working range of the 
system, repeat the analysis using a correspondingly smaller aliquot of 
the sample extract described in Section 7.3.2.3. 

7.4 Qualitative identification 

7.4.1 Obtain an EICP for the primary characteristic ion and at 
least two other characteristic ions for each compound when practical. 
The following criteria must be met to make a qualitative identification. 

7.4.1.1 The characteristic ions of each compound of interest 
must maximize in the same or within one scan of each other. 
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7.4.1.2 The retention time must fall within +30 sec of the 
retention time of the authentic compound. 

7.4.1.3 The relative peak heights of the characteristic 
ions in the EICP's must fall within +20% of the relative intensities 
of these ions in a reference mass spectrum. Reference spectra may 
be generated from the standards analyzed by the analyst or from a 
reference library. All reference spectra generated from standards 
must be obtained from an appropriately tuned mass spectrometer. 

7.5 Quantitative determination 

7.5.1 When a compound has been identified, the quantification of 
that compound will be based on the integrated abundance from the EICP of 
the primary characteristic ion. In general, the primary characteristic 
ion selected should be a relatively intense ion, as interference-free as 
possible, and as close as possible in mass to the characteristic ion of 
the internal standard used. Generally, the base peak of the mass 
spectrum is used. 

8.0 Quality Control 

8.1 Each laboratory that uses this method is required to operate a 
formal quality control program. The minimum requirements of this program 
consist of an initial demonstration of laboratory capability and the analysis 
of spiked samples as a continuing check on performance. The laboratory is 
required to maintain performance records to define the quality of the data 
that are generated. Ongoing performance checks must be compared with 
established performance criteria to determine if the results of analyses are 
within the accuracy and precision limits expected of the method. 

8.1.1 Before performing any analyses, the analyst must demon
strate the ability to generate acceptable accuracy and precision with 
this method. This ability is established as described in Section 8.2. 

8.1.2 The laboratory must spike all samples including check 
samples with surrogate standards to monitor continuing laboratory 
performance. This procedure is described in Section 8.4. 

8.1.3 Before processing any samples, the analyst should daily 
demonstrate, through the analysis of an organic-free water method blank, 
that the entire analytical system is interference-free. The blank 
samples should be carried through all stages of the sample preparation 
and measurement steps. 

8.2 To establish the ability to generate acceptable accuracy and 
precision, the analyst must perform the following operations using a 
representative sample as a check sample. 
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8.2.1 Analyze four aliquots of the unspiked check sample 
according to the method in Section 7.3. 

8.2.2 For each compound to be measured, select a spike 
concentration representative of twice the level found in the unspiked 
check sample or a level equal to 10 times the expected detection limit, 
whichever is greater. Prepare a spiking solution by dissolving the 
compounds in methanol at the appropriate levels. 

8.2.3 Spike a minimum of four aliquots of the check sample with 
the spiking solution to achieve the selected spike concentrations. 
Spike the samples by adding the spiking solution to the PEG used for 
the extraction. Analyze the spiked aliquots according to the method in 
Section 7.3. 

8.2.4 Calculate the average percent recovery, R, and the 
standard deviation of the percent recovery, s, for all compounds and 
surrogate standards. Background corrections must be made before R and 
s calculations are performed. The average percent recovery must be 
greater than 20 for all compounds to be measured and greater than 60 
for all surrogate compounds. The percent relative standard deviation 
of the percent recovery, s/R x 100, must be less than 20 for all 
compounds to be measured and all surrogate compounds. 

8.3 The analyst must calculate method performance criteria for each 
of the surrogate standards. 

8.3.1 Calculate upper and lower control limits for method 
performance for each surrogate standard, using the values for Rand s 
calculated in Section 8.2.4: 

Upper Control Limit (UCL) = R + 3s 
Lower Control Limit (LCL) = R 3s 

The UCL and LCL can be used to construct control charts that are useful 
in observing trends in performance. 

8.3.2 For each surrogate standard, the laboratory must maintain 
a record of the Rand s values obtained for each surrogate standard in 
each waste sample analyzed. An accuracy·statement should be prepared 
from these data and updated regularly. 

8.4 The laboratory is required to spike all samples with the surrogate 
standards to monitor spike recoveries. The spiking level used should be that 
which will give an amount in the purge apparatus that is equal to the amount 
of the internal standard assuming a 100% recovery of the surrogate standards. 
If the recovery for any surrogate standard does not fall within the control 
limits for method performance, the results reported for that sample must be 
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qualified as being outside of control limits. The laboratory must monitor 
the frequency of data so qualified to ensure that it remains at or below 5%. 
Four surrogate standards, namely 1,2-dibromodifluoroethane, bis(perfluoro
isopropyl) ether, fluorobenzene, and m-bromobenzotrifluoride, are recommended 
for general use to monitor recovery of volatile compounds varying in volatility 
and polarity. 

8.5 Each day, the analyst must demonstrate through the analysis of a 
process blank that all glassware and reagent interferences are under control. 

8.6 It is recommended that the laboratory adopt additional quality 
assurance practices for use with this method. The specific practices that 
are most productive depend upon the needs of the laboratory and the nature 
of the samples. Field replicates may be analyzed to monitor the precision of 
the sampling technique. Whenever possible, the laboratory should perform 
analysis of standard reference materials and participate in relevant per
formance evaluation studies. 

8.7 Standard quality assurance practices should be used with this 
method. Field replicates should be collected to validate the precision of 
the sampling technique. Laboratory replicates should be analyzed to validate 
the precision of the analysis. Fortified samples should be carried through 
all stages of sample preparation and measurement; they should be analyzed 
to validate the sensitivity and accuracy of the analysis. If the fortified 
waste samples do not indicate sufficient sensitivity to detect less than or 
equal to 1 ~g/g of sample, then the sensitivity of the instrument should be 
increased or the extract subjected to additional cleanup. Detection limits 
to be used for groundwater samples are indicated in Table 1. Where doubt 
exists over the identification of a peak on the chromatograph, confirmatory 
techniques such as mass spectroscopy should be used. 

8.8 The method detection limit (MDL) is defined as the minimum concen
tration of a substance that can be measured and reported with 99% confidence 
that the value is above zero. The MDL concentrations listed in Table 1 were 
obtained using reagent water. Similar results were achieved using represen
tative wastewaters. The MDL actually achieved in a given analysis will vary 
depending on instrument sensitivity and matrix effects. 

8.9 In a single laboratory, using reagent water and wastewaters spiked 
at or near background levels, the average recoveries presented in Table 3 
were obtained. The standard deviation of the measurement in percent recovery 
is also included in Table 3. 
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TABLE 3. ACCURACY AND PRECISION FOR PURGEABLE ORGANICS 

Reagent Water 

Average 
percent 

Parameter recovery 

Benzene 99 
Bromodichloromethane 102 
Bromoform 104 
Bromomethane 100 
Carbon tetrachloride 102 
Chlorobenzene 100 
Chloroethane 97 
2-Chloroethyl vinyl ether 101 
Chloroform 101 
Chloromethane 99 
Dibromochloromethane 103 
1,1-Dichloroethane 101 
1,2-Dichloroethane 100 
1,1-Dichloroethene 102 
trans-1,2-Dichloroethene 99 
1,2-Dichloropropane 102 
cis-1,3-Dichloropropene 105 
trans-1,3-Dichloropropene 104 
Ethyl benzene 100 
Methylene chloride 96 
1,1,2,2-Tetrachloroethane 102 
Tetrachloroethene 101 
Toluene 101 
1,1,1-Trichloroethane 101 
1,1,2-Trichloroethane 101 
Trichloroethene 101 
Trichlorofluoromethane 103 
Vinyl chloride 100 

Standard 
deviation 

(%) 

9 
12 
14 
20 
16 
7 

22 
13 
10 
19 
11 
10 
8 

17 
12 
8 

15 
11 
8 

16 
9 
9 
9 

11 
10 
9 

11 
13 

Samples were spiked between 10 and 1000 ~g/1. 

Wastewater 

Average 
percent 
recovery 

98 
103 
105 
88 

104 
102 
103 

95 
101 

99 
104 
104 
102 

99 
101 
103 
102 
100 
103 

89 
104 
100 
98 

102 
104 
100 
107 

98 

Standard 
deviation 

(%) 

10 
10 
16 
23 
15 

9 

31 
17 
12 
24 
14 
15 
10 
15 
10 
12 
19 
18 
10 
28 
14 
11 
14 
16 
15 
12 
19 
25 



Parameter 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno (1,2,3-cd) pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
PCB-1221 
PCB-1254 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 

TABLE 4. (CONT.) 

Reagent water 

Average 
percent 
recovery 

79 
46 
27 
46 
65 
75 
67 
72 
68 
84 
77 
80 
84 
86 
64 

Standard 
deviation 

(%) 

20 
25 
25 
21 
37 
33 
32 
31 
39 
24 
11 
13 
14 
15 
16 
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Wastewater 

Average 
percent 
recovery 

71 
48 
12 
52 
81 
77 
75 
82 
76 
86 

76 
80 
69 

Standard 
de vi at ion 

(%) 

22 
28 
12 
26 
43 
42 
35 
54 
45 
31 

22 
23 
26 

--------------------------------~--------- ------ -----
Spiked between 5 and 2400 ~g/1. 

TABLE 5. ACCURACY AND PRECISION FOR ACID EXTRACTABLE$ 

Reagent water Wastewater 
------------- --------·------
Average Standard Average Standard 
percent deviation percent deviation 

Parameter recovery (%) recovery (%) 
-------------------·--- ------
4-Chloro-3-methylphenol 79 18 75 21 
2-Chlorophenol 70 23 71 25 
2,4-Dichlorophenol 74 24 80 21 
2,4-Dimethylphenol 64 25 58 26 
2,4-Dinitrophenol 78 21 108 56 
2-Methyl-4,6-dinitrophenol 83 18 90 35 
4-Ni t ropheno 1 41 20 43 16 
2-Nitrophenol 75 25 75 27 
Pentachlorophenol 86 20 66 36 
Phenol 36 14 36 21 
2,4,6-Trichlorophenol 77 20 81 20 
---------------------------------------------------------

Spikes ranged from 10 to 1500 ~g/1. 
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METHOD 8250 

GC/MS METHOD FOR SEMIVOLATILE ORGANICS: 
PACKED COLUMN TECHNIQUE 

1.0 Scope and Application 

1.1 Method 8250 is used to determine the concentration of semivolatile 
organic compounds (see Tables 1 and 2) in a variety of solid waste matrices. 

1.2 This method is applicable to nearly all types of samples, regard
less of water content, including groundwater, aqueous sludges, caustic 
liquors, acid liquors, waste solvents, oily wastes, mousses, tars, fibrous 
wastes, polymeric emulsions, filter cakes, spent carbons, spent catalysts, 
soils, and sediments. 

1.3 Method 8250 can be used to quantify most neutral, acidic, and basic 
organic compunds that are soluble in methylene chloride and capable of being 
eluted without derivatization as sharp peaks from a gas chromatographic 
column. Such compounds include polynuclear aromatic hydrocarbons, chlori
nated hydrocarbons and pesticides, phthalate esters, organophosphate esters, 
nitrosamines, haloethers, aldehydes, ethers, ketones, anilines, pyridines, 
quinolines, aromatic nitro compounds, and phenols, including nitrophenols. 

1.4 The detection limit of Method 8250 for determining an individual 
compound is approximately 1 ~g/g (wet weight) in waste samples. For samples 
that contain more than 1 mg/g of total solvent extractable material, the 
detection limit is proportionately higher. 

1.5 Method 8250 is based upon a solvent extraction, gas chromatographic/ 
mass spectrornetri c (GC/MS) procedure. 

1.6 This method is restricted to use by or under the supervision of 
analysts experienced in the use of gas chromatograph/mass spectrometers and 
skilled in the interpretation of mass spectra. Each analyst must demonstrate 
the ability to generate acceptable results with this method. 

2.0 Summary of Method 

2.1 Prior to using this method, the waste samples should be prepared 
for chromatography (if necessary) using the appropriate sample preparation 
method- i.e., separatory·funnel -liquid-liguid extraction (Method 3510), acid 
base extraction (Method 3530), sonication {Method 3550), or soxhlet extraction 
(Method 3540). For groundwater samples Method 3530 should be used. If 
emulsions are a problem, continuous extraction techniques should be used. 
This method describes chromatographic conditions which allow for the separa
tion of the compounds in the extract. 



TAHLE l. CHROMATOGRAPHIC CONDITIONS, METHOD DETECTION LIMITS, AND CHARACTERISTIC IONS 
FOR HASE/NEUTRAL EXTRACTABLE$ N ------ ~--- -- ---·---- -·- ------------------ ---------------------- ----------------------------- 0 

Characteristic ions ;o 
G) 
)> --------------------------------------- ::z Retention Method Electron impact ....... 
(} 

time detection ----------------- Chemical ionization )> Parameter (min) limit (119/l) Primary Secondary (methane) ::z 
)> 
r -------------- -------------------·---- --------------------------------------- ----·-- ------ -< 
-I 1~3-Dichlorobenzene 7.4 1.9 146 148 113 146 148 150 ....... 
\) 1,4-Dichlorobenzene 7.8 4.4 146 148 113 146 148 150 )> 
r Hexachloroethane 8.4 1.6 117 201 199 199 201 203 3: Bis(2-chloroethyl) ether 8.4 5.7 93 63 95 63 107 109 rn 
-I 1,2-Dichlorobenzene 8.4 1.9 146 148 113 146 148 150 ::r: 
0 Bis(2-chloroisopropyl) ether 9.3 5.7 45 77 79 77 135 137 0 
(/) N-Nitrosodi-n-propyl amine 130 42 101 

Nitrobenzene 11.1 1.9 77 123 65 124 152 164 G) Hexachlorobutadiene 11.4 0.9 225 223 227 223 225 227 (} -1,2,4-Trichlorobenzene 11.6 1.9 180 182 145 181 183 209 3: 
(/) Isophorone 11.9 2.2 82 95 138 139 167 178 Naphthalene 12.1 1.6 128 129 127 129 15 7 169 

~is(2-chloroethoxy) methane 12.2 5.3 93 95 123 65 107 13 7 Hexachlorocyclopentadiene 13.9 237 235 272 235 237 239 2-Chloronaphthalene 15.9 1.9 162 164 127 163 191 203 Acenaphthylene 17.4 3.5 152 151 153 152 153 181 
Acenaphthene 17.8 1.9 154 153 152 154 155 183 Dimethyl phthalate 18.3 1.6 163 194 164 151 163 164 2,6-Dinitrotoluene 18.7 1.9 165 89 121 183 211 223 
Fluorene 19.5 1.9 166 165 167 166 167 195 4-Chlorophenyl phenyl ether 19.5 4.2 204 206 141 
2,4-Dinitrotoluene 19.8 5.7 165 63 182 183 211 223 
Oiethylphthalate 20.1 22 149 177 150 177 223 251 N-Nitrosodiphenylamine 20.5 1.9 169 168 167 169 170 198 
Hexachlorobenzene 21.0 1.9 284 142 249 2tl4 286 288 
ex -13 HC 21.1 183 181 109 
4-Bromophenyl phenyl ether 21.2 1.9 248 250 141 249 251 277 
y -13HC 22.4 183 181 109 



TABLE 1. (CONT.) 

---- ------------------------ ---- ---- --·- ----·-- ----- -----·----- -------------- -·- -·-- ----- ----·- ------
Characteristic ions 

---------- ---·----- ----·------·--- ---------
Retention Method Electron impact 

time detection ------------------ Chemical ionization 
Parameter (min) limit (llg/1} Primary Secondary (methane) 
---- --------------------- ------ --·- ------------ ·-- -------.--------------------- -------------------

Phenanthrene 22.8 5.4 17B 179 176 178 179 207 
Anthracene 22.8 1.9 178 179 176 17B 179 207 
(3 -!3 HC 23.4 4.2 181 183 109 
Heptachlor 23.4 1.9 100 272 274 
6-BHC 23.7 3.1 183 109 181 
Aldrin 24.0 1.9 66 263 220 
Uibutyl phthalate 24.7 2.5 149 150 104 149 205 279 
Heptachlor epoxide 25.6 2.2 353 355 351 
tndosulfan I 26.4 -- 237 339 341 
Fluoranthene 26.5 2.2 202 101 100 203 231 243 
Dieldrin 27.2 2.5 79 263 279 
4,4'-DDE 27.2 5.6 246 248 176 
Pyrene 27.3 1.9 202 101 100 203 231 243 
Endrin 27.9 -- 81 263 82 
Endosulfan II 28.6 -- 237 339 341 
4,4'-DUD 28.6 2.8 235 237 165 
denzidine 28.8 44 184 92 185 185 213 225 
4,4'-DDT 29.3 4.7 235 237 165 
Endosulfan sulfate 29.8 5.6 272 387 422 
Endrin aldehyde -- -- 67 345 250 
Butyl benzyl phthalate 29.9 2.5 149 91 206 149 299 327 
Bis(2-ethylhexyl) phthalate 30.6 2.5 149 167 279 149 
Chrysene 31.5 2.5 228 226 229 228 229 257 
Benzo{a)anthracene 31.5 7.8 228 229 226 22B 229 257 
3,3'-Dichlorobenzidine 32.2 16.5 252 254 126 
Ui-n-octyl phthalate 32.5 2.5 149 

co 
N 

Benzo(b)fluoranthene 34.9 4.8 252 253 125 252 253 281 
U1 
0 

Henzo(k)fluoranthene 34.9 2.5 252 253 125 252 253 281 -
Benzo(a)pyrene 36.4 2.5 252 253 125 252 253 281 w 
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Characteristic ions 

Electron impact Retention 
time 
(min) 

Method 
detection 

limit (Jlg/1) 
------------------ Chemical ionizatlon 

Parameter Primary Secondary (methane) 

lndeno(l,2,3-c,d)pyrene 
Dibenzo(a,h)anthracene 
Henzo(ghi)perylene 
N-Nitrosodimethyl amine 
Chlordanea 
Toxaphenea 
PCB 1016a 
PCB 1221a 
PCB 1232a 
PCB 1242a 
PCB 1248a 
PCB 1254a 
PCB 1260a 

42.7 
43.2 
45.1 

19 to 30 
25 to 34 
18 to 30 
15 to 30 
15 to 32 
15 to 32 
12 to 34 
22 to 34 
23 to 32 

3.7 
2.5 
4.1 

30 

36 

276 
278 
276 

42 
373 
159 
224 
190 
190 
224 
294 
294 
330 

138 277 
139 279 
138 277 

74 44 
375 377 
231 233 
260 294• 
224 260 
224 260 
260 294 
330 362 
330 362 
362 394 

aThese compounds are mixtures of various isomers (See Figures 2 to 12). 

276 
278 
276 

Gas chromatographic conditions: Glass column 1.8 m long x 2 mm I.D. packed with 
Supelcoport (100/120) coated with 3% SP-2250. Carrier gas: helium at a flow rate of 
30 ml/min. Temperature: Isothermal at 50" C for 4 min, then a· per min to 270" C. 
Hold at 270" C for 30 min. 

277 
279 
277 

305 
307 
305 

~ -0 
;;c; 
GJ 
):> 
z ,_.. 
0 

p 
z 
):> 
r 
-< 
-1 -0 
p 
I 

3: 
fT1 
-1 = 0 
CJ 
(./') 

G) 
0 -3: 
(./') 



TABLE 2. CHROMATOGRAPHIC CONDITIONS, METHOD DETECTION LIMITS, AND CHARACTERISTIC IONS 
FOR ACID EXTRACTABLE$ 

--------------------------------------------------------------------------------------
Characteristic ions 

-·- -----------------------------
Retention Method Electron impact 

time detection ----- ----·------·~ Chemical ionization 
Parameter (rni n) limit (!lg/l) Primary Secondary (methane) 
---------------------------------------------------------- ------------------------------~--
2-Chlorophenol 5.9 3.3 128 64 130 129 131 
2-Nit ropheno 1 6.5 3.6 139 65 109 140 168 
Phenol 8.0 1.5 94 65 66 95 123 
2,4-Dirnethylphenol 9.4 2.7 122 107 121 123 151 
2,4-Dichlorophenol 9.8 2.7 162 164 98 163 165 
2,4,6-Trichlorophenol 11.8 2.7 196 198 200 197 199 
4-Chloro-3-methylphenol 13.2 3.0 142 107 144 143 171 
2,4-Dinotrophenol 15.9 42 184 63 154 185 213 
2-Methyl-4,6-dinitrophenol 16.2 24 198 182 77 199 227 
Pentachlorophenol 17.5 3.6 266 264 268 267 265 
4-Nitrophenol 20.3 2.4 65 139 109 140 168 

Chromatographic conditions: Glass column 1.8 m long x 2 rnm I.D. packed with Supelcoport 
(100/120) coated with 1% SP-1240 DA. Carrier gas: helium at a flow rate of 30 ml/min. 
Column temperature, isothermal at 70• C for 2 min, then a· per min to 200• C. 

157 
122 
135 
163 
167 
201 
183 
225 
239 
269 
122 

CX> 
N 
(.]1 

0 -(.]1 
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3.0 Interferences 

3.1 Solvents, reagents, glassware, and other sample processing hardware 
may yield discrete artifacts and/or elevated baselines causing misinterpreta
tion of chromatograms. All these materials must be demonstrated to be free 
from interferences under the conditions of the analysis by running method 
blanks. Specific selection of reagents and purification of solvents by 
distillation in all-glass systems may be required. 

3.2 Interferences coextracted frorn the samples will vary considerably 
from source to source, depending upon the diversity of the industrial complex 
or waste being sampled. 

3.2.1 Glassware must be scrupulously cleaned. Clean all glassware 
as soon as possible after use by rinsing with the last solvent used in 
it. Heating in a muffle furnace at 450• C for 5 to 15 hr is recom
mended whenever feasible. Alternatively, detergent washes, water 
rinses, acetone rinses, and oven drying may be used. Cleaned glassware 
should be sealed and stored in a clean environment to prevent any 
accumulation of dust or other contaminants. 

3.2.2 The use of high purity reagents and solvents helps to 
minimize interference problems. 

4.0 Apparatus 

4.1 Sampling equipment: Glass screw-cap vials or jars of at least 
100-ml capacity. Screw caps must be Teflon lined. 

4.2 Glassware 

4. 2.1 Beaker: 400-ml. 

4.2.2 Centrifuge tubes: approximately 200-ml capacity, glass 
with screw cap (Corning #1261 or equivalent). Screw caps must be fitted 
with Teflon liners. 

4.2.3 Concentrator tube, Kuderna-Danish: 25-ml, graduated 
(Kontes K 570050-2526 or equivalent). Calibration must be checked at 
the volumes employed in the test. Ground-glass stopper is used to 
prevent evaporation of extracts. 

4. 2. 4 Evaporative flask: Kuderna-Dani sh 250-ml (Kontes K-570001-0250 
or equivalent). Attach to concentrator tube with springs. 

4.2.5 Snyder column, Kuderna-Danish: Three-ball macro (Kontes 
K-503000-0121 or equivalent). 
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4.2.6 Snyder column, Kuderna-Danish: Two-ball micro (Kontes 
K-569001-0219 or equivalent). 

4.3 Filter assembly 

4.3.1 Syringe: 10-ml gas-tight with Teflon Luerlock (Hamilton 
lOlOTLL or equivalent). 

4.3.2 Filter holder: 13-mm Swinny (Millipore XX30-012 or equiva
lent) 

4.3.3 Prefilters: glass fiber (Millipore AP-20-010 or equivalent). 

4.3.4 Membrane filter: 0.2-~ Teflon (Millipore FGLP-013 or 
equivalent) 

4.4 Micro syringe: 100-~1 (Hamilton #84858 or equivalent). 

4.5 Weighing pans, micro: approximately 1-cm diameter aluminum foil. 
Purchase or fabricate from aluminum foil. 

4.6 Boiling chips: 
#1590-030 or equivalent). 
lene chloride. 

Approximately 10-40 mesh carborundum (A.H. Thomas 
Heat to 450" C for 5-10 hr or extract with methy-

4.7 Water bath: Heated, capable of temperature control (!2" C). The 
bath should be used in a hood. 

4.8 Balance: Analytical, capable of accurately weighing 0.0001 g. 

4.9 Microbalance: Capable of accurately weighing to 0.001 mg (Mettler 
model ME-30 or equivalent). 

4.10 Homogenizer, high speed: Brinkmann Polytron model PT lOST with 
Teflon bearings, or equivalent. 

4.11 Centrifuge: Capable of accommodating 200-ml glass centrifuge 
tubes. 

4.12 pH Meter and electrodes: Capable of accurately measuring pH to 
+0.1 pH unit. 

4.13 Spatula: Having a metal blade 1-2 em in width. 

4.14 Heat lamp: 250-watt reflector-type bulb (GE #250R-40/4 or equiva
lent) in a heat-resistant fixture whose height above the sample may be 
conveniently adjusted. 
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4.15 Gas chrrnnatograph/mass spectrometer data system 

4.15.1 Gas chromatograph: An analytical system complete with a 
temperature-programmable gas chromatograph and all required accessories 
including syringes, analytical columns, and gases. 

4.15.2 Column for base-neutral compounds: 2-m x 2-mm I.D. stain-
less steel or glass, packed with 3% SP-2250-DB on 100/120 mesh Supelcoport 8 
or equivalent. 

4.15.3 Column for acidic compounds: 2-m x 2-mm I.O. glass 
packed with 1% SP 1240-DA on 100/120 mesh Supelcoport. 

4.15.4 Mass spectrometer: Capable of scanning from 35 to 450 amu 
every 3 sec or less, utilizing 70 volts (nominal) electron energy in the 
electron impact ionization mode and producing a mass spectrum which 
meets all the criteria in Table 3 when 50 ng of decafluorotriphenyl
phosphine (DFTPP) is injected through the GC inlet. 

TABLE 3. DFTPP KEY IONS AND ION ABUNDANCE CRITERIAa 

Mass 

51 

68 
70 

127 

197 
198 
199 

275 

365 

441 
442 
443 

Ion abundance criteria 

30-60% of mass 198 

Less than 2% of mass 69 
Less than 2% of mass 69 

40-60% of mass 198 

Less than 1% of mass 198 
Base peak, 100% relative abundance 
5-9% of mass 198 

10-30% of mass 198 

Greater than 1% of mass 198 

Present but less than mass 443 
Greater than 40% of mass 198 
17-23% of mass 442 

-------------------------------·-----------------------aJ.W. Eichelberger, L.E. Harris, and W.L. Budde. 1975. Reference 
compound to calibrate ion abundance measurement in gas chromatography-mass 
spectrometry. Analytical Chemistry 47:995. 
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4.15.4 GC/MS interface: Any GC-to-MS interface that gives accept
able calibration points at 50 ng per injection for each compound of 
interest and achieves acceptable tuning performance criteria (see 
Sections 7.2.1-7.2.4) may be used. GC-to-MS interfaces constructed of 
all glass or glass-lined materials are recommended. Glass can be 
deactivated by silanizing with dichlorodimethylsilane. The interface 
must be capable of transporting at least 10 ng of the components of 
interest from the GC to the MS. 

4.15.5 Data system: A computer system must be interfaced to the 
mass spectrometer. The system must allow the continuous acquisition and 
storage on machine-readable media of all mass spectra obtained through
out the duration of the chromatographic program. The computer must have 
software that can search any GC/MS data file for ions of a specific mass 
and that can plot such ion abundances versus time or scan number. This 
type of plot is defined as an Extracted Ion Current Profile (EICP). 
Software must also be available that allows integrating the abundance in 
any EICP between specified time or scan number limits. 

4.16 Ge 1 permeation chromatography system 

4.16.1 Chromatographic column: 600-mm x 25-mm I.O. glass column 
fitted for upward flow operation. 

4.16.2 Bio-beads S-X8: 80 g per column. 

4.16.3 Pump: Capable of constant flow of 0.1 to 5 ml/min at up 
to 100 psi. 

4.16.4 Injector: With 5-ml 1 oop. 

4.16.5 Ultraviolet detector: 254 mm. 

4.16.6 Strip chart recorder. 

5.0 Reagents 

5.1 Reagent water: Reagent water is defined as a water in which an 
interferent is not observed at the method detection limit of each compound of 
interest. 

5.2 Potassium phosphate, tribasic (K3P04): Granular (ACS). 

5.3 Phosphoric acid (H3P04): 85% aqueous solution (ACS). 

5.4 Sodium sulfate, anhydrous (Na2S04): Powder (ACS). 

5.5 Methylene chloride: Distilled-in-glass quality (Burdick and 
Jackson, or equivalent). 
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5.6 D1o-Phenanthrene. 

5.7 Decafluorotriphenylphosphine (DFTPP). 

5.8 Retention time standards: 03-Phenol, Os-naphthalene, D1o
Phenanthrene, 012-chrysene, and 012-benzo(a)pyrene. D12-perylene may 
be used in place of 012-benzo(a)pyrene. 

5.9 Column performance standards: 03-phenol, D5-aniline, 05-
nitrobenzene, and 03-2,4-dinitrophenol. 

5.10 Surrogate standards: Oecafluorobiphenyl, 2-fluoroaniline, and 
pentafluorophenol. 

5.11 GPC calibration solution: Methylene chloride containing 100 mg 
corn oil, 20 mg di-n-octyl phthalate, 3 mg coronene, and 2 mg sulfur per 
100 ml. 

6.0 Sample Collection, Preservation, and Handling 

6.1 Grab samples must be collected in glass containers having Teflon
lined screw caps. Sampling equipment must be free of oil and other potential 
sources of contamination. 

6.2 The samples must be iced or refrigerated at 4" C from the time 
of collection until extraction. 

6.3 All samples must be extracted within 14 days of collection and 
completely analyzed within 40 days of extraction. 

7.0 Procedure 

7.1 Calibration 

7.1.1 An internal standard calibration procedure is used. To use 
this approach, the analyst must select one or more internal standards 
that are similar in analytical behavior to the compounds of interest. 
The analyst must further demonstrate that measurement of the internal 
standard is not affected by method or matrix interferences. Dlo
phenanthrene is recommended for this purpose for general use. Use the 
base peak ion as the primary ion for quantification of the standards. 
If interferences are noted, use the next most intense ion as the second
ary ion. The internal standard is added to all calibration standards 
and all sample extracts analyzed by GC/MS. Retention time standards, 
column performance standards, and a mass spectrometer tuning standard 
are included in the internal standard solution used. 
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7.1.1.1 A set of five or more retention time standards is selected that will permit all components of interest in a chromatogram to have retention times of 0.85 to 1.20 relative to at least one of the retention time standards. The retention time standards should be similar in analytical behavior to the compounds of interest and their measurement should not be affected by method or matrix interferences. The following retention time standards are recommended for general use: 03-phenol, Os-naphthalene, 012-chrysene, and 012-benzo(a)pyrene. 015-perylene may be substi-tuted for 012-benzo(a)pyrene. 01o-phenanthrene serves as a retention time standard as well as an internal standard. 
7.1.1.2 Representative acidic, basic, and polar netural compounds are added with the internal standard to assess the column performance of the GC/MS system. The measurement of the column performance standards should not be affected by method or matrix interferences. The following column performance standards are recommended for general use: 05-phenol, Ds-aniline, Os-nitrobenzene, and 03-2,4-dinitrophenol. These compounds can also serve as retention time standards if appropriate and the retention time standards recommended in Section 7.1.1.1 can serve as column performance standards if appropriate. 

7.1.1.3 Oecafluorotriphenylphosphine {OFTPP) is added to the internal standard solution to permit the mass spectrometer tuning for each GC/MS run to be checked. 

7.1.1.4 Prepare the internal standard solution by dissolving, in 50.0 ml of methylene chloride, 10.0 mg of each standard compound specified in Sections 7.1.1.1, 7.1.1.2, and 7.1.1.3. The resulting solution will contain each standard at a concentration of 200 ~g/ml. 

7.1.2 Prepare calibration standards at a minimum of three concen-__ tration levels for each compound of interest. Each ml of each calibration standard or standard mixture should be mixed with 250 ~1 of the internal standard solution. One of the calibration standards should be at a concentration near, but above, the method detection limit, 1 to 10 ~g/ml, and the other concentrations should correspond to the expected range of concentrations found in real samples or should define the working range of the GC/MS system. 

7.1.3 Analyze 1 ~1 of each calibration standard and tabulate the area of the primary characteristic ion against concentration for each compound including standard compound. Calculate response factors (RF) for each compound as follows: 
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where: 

As = Response for the parameter to be measured. 

A;s = Response for the internal standards. 

C;s = Concentration of the internal standard in ~g/1. 

Cs = Concentration of the compound to be measured in ~g/1. 

if the RF value over the working range is constant (less than 20% 
relative standard deviation), the RF can be assumed to be invariant and 
the average RF can be used for calculations. Alternatively, the results 
can be used to plot a calibration curve of response ratios, As/Ais• 
against RF. 

7.1.4 The RF must be verified on each working day by the measure
ment of two or more calibration standards, including one at the beginning 
of the day and one at the end of the day. The response factors obtained 
for the calibration standards analyzed immediately before and after a 
set of samples must be within +20% of the response factor used for 
quantification of the sample concentrations. 

7.2 Daily GC/MS performance tests 

7.2.1 At the beginning of each day that analyses are to be 
performed, the GC/MS system must be checked to see that acceptable 
performance criteria are achieved for DFTPP. 

7.2.2 The DFTPP performance test requires the following instru
mental parameters: 

Electron energy: 70 volts (nominal) 

Mass Range:· 40 to 450 amu 

Scan Time: 1 sec per scan 

7.2.3 Inject a solution containing 50 ~g/ml of DFTPP into the 
GC/MS system or bleed DFTPP vapor directly into the mass spectrometer 
and tune the instrument to achieve all the key ion criteria for the mass 
spectrum of DFTPP given in Table 1. 

7.2.4 DFTPP is included in the internal standard solution added 
to all samples and calibration solutions. If any key ion abundance 
observed for DFTPP during the analysis of a sample differs by more than 
10% from that observed during the analysis of the calibration solution, 
then the analysis in question is considered invalid. The instrument 
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must be retuned or the sample and/or calibration solution reanalyzed 
until the above condition is met. 

7.3 sa~ple extraction 

7.3.1 The extraction procedure involves homogenization of the 
sample with methylene chloride, neutralization to pH 7, and the addition 
of anhydrous sodium sulfate to remove the water. The amount of acid or 
base required for the neutralization is determined by titration of the 
sample. Aqueous samples are extracted using Method 3510 while organic 
liquids may be analyzed neat or diluted with CH2 and analyzed. Solids 
and semisolids are extracted by Method 3540 and 3550 or by the extraction 
described in Steps 7.3.1 through 7.4.3. 

7.3.1.1 Thoroughly mix the sample to enable a representative 
sample to be obtained. Weight 3.0 g (wet weight) of sample into a 
400-ml beaker. Add 75 ml methylene chloride and 150 ml water. 

7.3.1.2 Homogenize the mixture for a total of 1 min using a 
high-speed homogenizer. Use a metal spatula to dislodge any 
material that adheres to the beaker or to the homogenizer before or 
during the homogenization to ensure thorough dispersion of the sample. 

7.3.1.3 Adjust the pH of the mixture to 7.0 ~ 0.2 by titration 
with 0.4 M H3P04 or 0.4 M K3P04 using a pH meter to measure 
the pH. Record the volume of acid or base required. 

7.3.2 The extraction with methylene chloride is performed using a 
fresh portion of the sample. Weigh 3.0 g (wet weight) of sample into a 
200-~1 centrifuge tube. Spike the sample with surrogate standards as 
described in Section 8.4. Add 150 ml of methylene chloride followed by 
1.0 ml of 4 M phosphate buffer pH 7.0, and an amount of 4 M H3P04 or 
4 M K3P04 equal to one tenth of the pH 7 acid or base volume requirement 

-determined in Section 7.3.1.3. For example, if the acid requirement in 
Section 7.3.1.3 was 2.0 ml of 0.4 M H3P04, the amount of 4 M H3P04 
needed would be 0.2 ml. 

7.3.3 Homogenize the mixture for a total of 30 sec using a high
speed homogenizer at full speed. Cool the mixture in an ice bath 
or cold water bath, if necessary, to maintain a temperature of 20-30" C. 
Use a metal spatula to help dislodge any material that adheres to the 
centrifuge tube or homogenizer during the homogenization to obtain as 
thorough a dispersion of the sample as possible. Some samples, espe
cially those that contain much water, may not disperse well in this step 
but will disperse after sodium sulfate is added. Add an amount of 
anhydrous sodium sulfate powder equal to 15.0 g plus 3.0 g per ml of 
the 4 M H3P04 or 4 M K3P04 added in Section 7.3.2. Homogenize 
the mixture again for a total of 30 sec using a high-speed homoge-
nizer at full speed. Use a metal spatula to dislodge any material that 
adheres to the centrifuge tube or homogenizer during the homogenization 
to ensure thorough dispersion. (NOTE: This step may cause rapid 
deterioration of the Teflon bearing in the homogenizer. The bearing 
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must be replaced whenever the rotor shaft becomes loose to prevent 
darnage to stainless steel parts.) Allow the mixture to stand until a 
clear supernatant is obtained •. Centrifuge if necessary to facilitate 
the phase separation. Filter the supernatant required for Sections 
7.3.4, 7.3.5, and 7.3.7 (at least 2 ml) through a 0.2-llfll Teflon filter. 

7.3.4 Estimate the total solvent extractable content (TSEC) of the 
sample by determining the residue weight of an aliquot of the supernatant 
from Section 7.3.3. Transfer 0.1 ml of the supernatant to a tared 
aluminum weighing dish, place the weighing dish under a heat lamp at a 
distance of 8 em from the lamp for 1 min to allow the solvent to 
evaporate, and weigh on a microbalance. If the residue weight of the 
0.1-ml aliquot is less than 0.05 mg, concentrate 25 ml of the supernatant 
to 1.0 ml and obtain a residue weight on 0.1 ml of the concentrate, For 
the concentration step, use a 25-ml evaporator tube fitted with a micro 
Snyder column; add two boiling chips and heat in a water bath at 60-65. C. 
Calculate the TSEC as milligrams of residue per gram of sample using 
Equation 1 if concentration was not required or Equation 2 if concentra
tion was required. 

ms of residue = residue wei_,9_h_U~~f__Q_!.l:__~.-~~~rnatant (Eq. 
g of sample 0.002 

ms of residue re~ du ~wei_s.h_l~L2_f__Q_!.l.J!lLof -~~~c_.__~l!£_e r~~t_a_~t- (Eq. g of sample- = 0.05 

7.3.5 If the TSEC of the sample (as determined in Section 7.3) is 
less than 50 mg/g, concentrate an aliquot of the supernatant that 
contains a total of only 10 to 20 mg of residual material. For example, 
if the TSEC is 44 mg/g, use a 20-ml aliquot of the supernatant, which 
will contain 17.6 mg of residual material, or if the TSEC is 16 mg/g, 
use a 50-ml aliquot of the supernatant, which will contain 16.0 mg of 
residual material. If the TSEC is less than 10 mg/g, use 100 ml of the 
supernatant. Perform the concentration by transferring the aliquot of 
the supernatant to a K-0 flask fitted into a 25-ml concentrator tube. 
Add two boiling chips, attach a three-ball macro Snyder ·column to the 
K-0 flask, and concentrate the extract using a water bath at 60 to 65. C. 
Place the K-0 apparatus in the water bath so that the concentrator 
tube is about half immersed in the water and the entire rounded surface 
of the flask is bathed with water vapor. Adjust the vertical position 
of the apparatus and the water temperature as required to complete the 
concentration in 15 to 20 min. At the proper rate of distillation, the 
balls of the column actively chatter but the chambers do not flood. 
When the liquid has reached an apparent volume of 5 to 6 ml, remove the 
K-0 apparatus from the water bath and allow the solvent to drain for at 
least 5 min while cooling. Remove the Snyder column and rinse the 
flask and its lower joint into the concentrator tube with the methylene 
chloride to bring the volume to 10.0 ml. Mix the contents of the 
concentrator tube by inserting a stopper and inverting several times. 

1) 

2) 
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7.3.6 Analyze the concentrate from Section 7.3.5 or, if the TSEC of the sample is 50 mg/g or more, analyze the supernatant from Section 7.3 using gas chromatography. Use a 30-m x 0.25-mm bonded-phase silicone·· coated fused-silica capillary column under the chromatographic conditions described in Section 7.5. Estimate the concentration factor or dilution factor required to give the optimum concentration for the subsequent GC/MS analysis. In general, the optimum concentration will be one in which the average peak height of the five largest peaks or the height of an unresolved envelope of peaks is the same as that of an internal standard at a concentration of 50-100 ~g/ml. 

7.3.7 If the optimum concentration determined in Section 7.3.6 is 20 mg of residual material per ml or less, proceed to Section 7.3.8. If the optimum concentration is greater than 20 mg of residual material per ml and if the TSEC is greater than 50 mg/g, apply the GPC cleanup procedure described in Section 7.4. For the GPC cleanup, concentrate 90 ml of the supernatant from Section 7.3.3 or a portion of the supernatant that contains a total of 600 mg of residual material (whichever is the smaller volume). Use the concentration procedure described in Section 7.3.5 and concentrate to a final volume of 15.0 ml. Stop the concentration prior to reaching 15.0 ml if any oily or semisolid material separates out and dilute as necessary (up to a maximum final volume equal to the volume of supernatant used) to redissolve the material. (Disregard the presence of small amounts of inorganic salts that may settle out.) 

7.3.8 Concentrate further or dilute as necessary an aliquot of the concentrate from Section 7.3.5 or an aliquot of the supernatant from Section 7.3.3, or if GPC cleanup was necessary, an aliquot of the concentrate from Section 7.4.3 to obtain 1.0 ml of a solution having the optimum concentration, as described in Section 7.3.6, for the GC/MS analysis. If the aliquot needs to be diluted, dilute it to a volume of 1.0 ml with methylene chloride. If the aliquot needs to be concentrated, concentrate it to 1.0 ml as decribed in Section 7.3.4. Do not let the volume in the concentrator tube go below 0.6 ml at any time. Stop the concentration prior to reaching 1.0 ml if any oily or semisolid material separates out and dilute as necessary (up to a maximum final volume of 10 ml) to redissolve the material. (Disregard the presence of small amounts of inorganic salts that may settle out). Add 250 ~l of the internal standard solution, containing 50 ~g each of the internal standard, retention time standards, column performance standards, and DFTPP, to 1.0 ml of the final concentrate and save for GC/MS analysis as described in Section 7.5. Calculate the concentration in the original sample that is represented by the internal standard using Equation 3 if an aliquot of the concentrate from Section 7.3.5 was used in Section 7.3.8, Equation 4 if an aliquot of the supernatant from Section 7.3.3 was used in Section 7.3.8 or Equation 5 if an aliquot of the GPC concentrate from Section 7.4.3 was used in Section 7.3.8. 
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~~-Lfl1:..~-~t_~ = _2Q x 15VQ. x !_Ov__ x Fi na_l __ '{.o1_~~-l~l (Eq. 3) 
g of sample 3 s(7.3.5) c (7.3.8) 

~--l_n_t_. __ s_t_~ = _50
3 

x 15Q. x Fi~V_q_h_lm_l_)_ (Eq. 4) 
g of sample Vs( 7•3•8) 1 

tlg of ~flt_. __ $_1:_'!~ = 50 !_~Q. x !.I__ x Fi na l __ '{_o_!_~-L~ (Eq. 5) 
g of samp 1 e 3 x V V 1 s(7.3.7) GPC (7.3.7) 

where: 

Vs = Volume of supernatant from Section 7.3.3 used in 
Sections 7.3.5, 7.3.8, 7.3.7 

Vc(7.3.8) = Volume of concentrate from Section 7.3.5 used in 
Section 7.3.8 

VF (7.3.7) = Fi na 1 volume of concentrate in Section 7.3.7 

VGPC = Volume of GPC concentrate from Section 7.4.3 used in 
Section 7.3.8 

Use this calculated value for the quantification of individual compounds 
as described in Section 7.7.2. 

7.4 Cleanup using gel permeation chromatography 

7.4.1 Prepare a 600-mm x 25-mm 1.0. gel permeation chromatography 
(GPC) column by slurry packing using 80 g of Bio-Beads S-X8 that have 
been swelled in methylene chloride for at least 4 hr. Prior to 
initial use, rinse the column with methylene chloride at 1 ml/min for 
16 hr to remove any traces of contaminants. Calibrate the system by 
injecting 5 ml of the GPC calibration solution, eluting with methylene 
chloride at 5 ml/min for 50 min and observing the resultant UV 
detector trace. The column may be used indefinitely as long as no 
darkening or pressure increases occur and a column efficiency of at least 
500 theoretical plates is achieved. The pressure should not be permitted 
to exceed 50 psi. Recalibrate the system daily. 

7.4.2 Inject a 5-ml aliquot of the concentrate from Section 7.3.7 
onto the GPC column and elute with methylene chloride at 5 ml/min for 
50 min. Discard the first fraction that elutes up to a retention time 
represented by the minimum between the corn oil peak and the di-n-octyl 
phthalate peak in the calibration run. Collect the next fraction 
eluting up to a retention time represented by the minimum between the 
coronene peak and the sulfur peak in the calibration run. Apply the 
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above GPC separation to a second 5-ml aliquot of the concentrate from 
Section 7.3.7 and combine the fractions collected. 

7.4.3 Concentrate the 
described in Section 7.3.5. 
described in Section 7.3.4. 
described in Section 7.3.6. 

combined GPC fractions to 10.0 ml as 
Estimate the TSEC of the concentrate as 
Estimate the TSVC of the concentrate as 

7.5 Gas chromatography/mass spectrometry 

7.5.1 Analyze the 1-ml concentrate from Method 3510, 3540, or 
3550, or Section 7.3.8 by GC/MS using the appropriate column (see Sec
tion 4.15). The recommended GC operating conditions to be used are as 
follows: 

Conditions for base neutral analysis (3% SP-2250-DB) 

Initial column temperature hold: 50" C for 4 min 
Column temperature program: 50-300. C at 8 degrees/min 
Final column temperature hold: 3000 C for 20 min. 

Conditions for acid analysis (1% SP-1240-DA) 

Initial column temperature: 70" C for 2 min 
Column temperature program: 70-200" C at 8 degrees/min 
Final column temperature hold: 200" C for 20 min 

Injector temperature: 300" C 

Transfer line temperature: 300" C 

Sample volume: 1-2 ~1 

Carrier gas: Helium at 30 ml/min 

7.5.2 If the response for any ion exceeds the working range of the 
GC/MS system, dilute the extract and reanalyze. 

7.5.3 Perform all qualitative and quantitative measurements as 
described in Sections 7.6 and 7.7. When the extracts are not being used 
for analyses, store them at 4" C protected from light in screw-cap vials 
equipped with unpierced Teflon-lined septa. 
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7.6 Qualitative identification. Obtain an EICP for the primary charac
teristic ion and at least two other characteristic ions for each compound 
when practical. The following criteria must be met to make a qualitative 
i dent ifi cation. 

7.6.1 The characteristic ions for each compound of interest 
must maximize in the same or within one scan of each other. 

7.6.2 The retention time must fall within+ 15 sec (based on the 
relative retention time) of the retention time of the authentic compound. 

7.6.3 The relative peak heights of the characteristic ions in 
the EICP's must fall within +20% of the relative intensities of these 
ions in a reference mass spectrum. 

7.7 Quantitative determination 

7.7.1 When a compound has been identified, the quantification of 
that compound will be based on the integrated abundance from the EICP of 
the primary characteristic ion. In general, the primary characteristic 
ion selected should be a relatively intense ion as interference-free as 
possible, and as close as possible in mass to the characteristic ion of 
the internal standard used. 

7.7.2 Use the internal standard technique for performing the 
quantification. Calculate the concentration of each individual compound 
of interest in the sample using Equation 6. 

Concentration, ~g/g = ~g of Int. Std. As 1 
g of sample x Ais x RF 

(Eq. 6) 

where: 

~g of Int. Std. = 
g of sample internal standard concentration factor calculated 

in Section 7.3.8 

As = Area of the primary characteristic ion of the 
compound being quantified 

Ais = Area of the primary characteristic ion of the 
internal standard 

RF = Response factor of the compound being quantified 
(determined in Section 7.1.3). 

7.7.3 Report results in ~g/g without correction for recovery data. 
When duplicate and spiked samples are analyzed, report all data obtained 
with the sample results. 
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7.7.4 If the surrogate standard recovery falls outside the control limits in Section 8.3, the data for all compounds in that sample must be labeled as suspect. 

8.0 Quality Control 

8.1 Each laboratory that uses this method is required to operate a formal quality control program. The minimum requirements of this program consist of an initial demonstration of laboratory capability and the analysis of spiked samples as a continuing check on performance. The laboratory is required to maintain performance records to define the quality of data that is generated. Ongoing performance checks must be compared with established performance criteria to determine if the results of analyses are within the accuracy and precision limits expected of the method. 

8.1.1 Before performing any analyses, the analyst must demonstrate the ability to generate acceptable accuracy and precision with this method. This ability is established as described in Section 8.2. 

8.1.2 The laboratory must spike all samples including check samples with surrogate star.dards to monitor continuing laboratory performance. This procedure is described in Section 8.4. 

8.2 To establish the ability to generate acceptable accuracy and precision, the analyst rnust perform the following operations using a representative sample as a check sample. 

8.2.1 Analyze four aliquots of the unspiked check sample according to the method beginning in Section 7.3. 

8.2.2 For each compound to be measured, select a spike concentration representative of twice the level found in the unspiked check sample or a level equal to 10 times the expected detection limit, whichever is greater. Prepare a spiking solution by dissolving the compounds in methylene chloride at the appropriate levels. 

8.2.3 Spike a minimum of four aliquots of the check sample with the spiking solution to achieve the selected spike concentrations. Spike the samples after they have been transferred to centrifuge tubes for extraction. Analyze the spiked aliquots according to the method described beginning in Section 7.3.· 

8.2.4 Calculate the average pe~cent recovery (R) aod the standard de vi at ion of the percent recovery (s) for all compounds and surrogate standards. Background corrections must be made'before R and s calculations are performed. The average percent r'ecovery must be greater than 20 for all compounds to be measured and greater than 60 for all surrogate compounds. The percent relative standard deviation of the percent recovery (s/R x 100) ~ust be less than 20 for all compounds to be measured and all surrogate compounds. 
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8,3 The analyst must calculate method performance criteria for each of 
the surrogate standards. 

8.3.1 Calculate upper and lower control limits for method perform
ance for each surrogate standard, using the values for R and s calculated 
in Section 8.2.4: 

Upper Control Limit (UCL) = R + 3s 
Lower Control Limit (LCL) = R 3s 

The UCL and LCL can be used to construct control charts that are useful 
in observing trends in performance. 

8.3.2 For each surrogate standard, the laboratory must maintain a 
record of the R and s values obtained for each surrogate standard in 
each waste sample analyzed. An accuracy statement should be prepared 
from these data and updated regularly. 

8.4 The laboratory is required to spike all samples with the surrogate 
standard to monitor spike recoveries. The spiking level used should be that 
which will give a concentration in the final extract used for GC/MS analysis 
that is equal to the concentration of the internal standard assuming a 100% 
recovery of the surrogate standards. For unknown samples, the spiking level 
is determined by performing the extraction steps in Section 7.3 on a separate 
aliquot of the sample and calculating the amount of internal standard per 
gram of sample as described in Section 7.3.8. If the recovery for any surro
gate standard does not fall within the control limits for method performance, 
the results reported for that sample must be qualified as being outside of 
control limits. The laboratory must monitor the frequency of data so qualified 
to ensure that it remains at or below 5%. Three surrogate standards, namely 
decafluorobiphenyl, 2-fluoroaniline, and pentafluorophenol, are recommended 
for general use to monitor recovery of neutral, basic, and acidic compounds, 
respectively. 

8.5 Before processing any samples, the analyst must demonstrate through 
the analysis of a process blank that all glassware and reagent interferences 
are under control. Each time a set of samples is extracted or there is a 
change in reagents, a process blank should be analyzed to determine the level 
of laboratory contamination. 

8.6 It is recommended that the laboratory adopt additional quality 
assurance practices for use with this method. The specific practices that 
are most productive depend upon the needs of the laboratory and the nature 
of the samples. Field replicates may be analyzed to monitor the precision 
of the sample technique. Whenever possible, the laboratory should perform 
analysis of standard reference materials and participate in relevant perform
ance evaluation studies. 
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8.7 The features that must be monitored for each GC/MS analysis run for quality control purposes and for which performance criteria must be 1;1et are as follows: 

• Relative ion abundances of the mass spectrometer tuning compound DFTPP. 

1 Response factors of column performance standards and retention time standards. 

• Relative retention time of column performance standards and retention time standards. 

• Peak area intensity of the internal standard, e.g., D1o-phenanthrene. 
8.8 Standard quality assurance practices should be used with this method. Field replicates should be collected to validate the precision of the sampling technique. laboratory replicates should be analyzed to validate the precision of the analysis. Fortified samples should be carried through all stages of sample ;>reparation and measurement; they should be analyzed to validate the sensitivity and accuracy of the analysis. If the fortified waste samples do not indicate sufficient sensitivity to detect less than or equal to 1 ~g/g of sample, then the sensitivity of the instrument should be increased or the extract subjected to additional cleanup. Detection limits to be used for groundwater samples are indicated in Tables 1 and 2. Where doubt exists over the identification of a peak on the chromatograph, confirmatory techniques such as mass spectroscopy should be used. 
8.9 The method detection limit (MDL) is defined as the minimum concentration of a substance that can be measured and reported with 99% confidence that the value is above zero. The MDL concentrations listed in Tables 1 and 2 were obtained using reagent water. Similar results were achieved using representative wastewaters. The MDL actually achieved in a given analysis will vary depending on instrument sensitivity and matrix effects. 
8.10 In a single laboratory, using reagent water and wastewaters spiked at or near background levels, the average recoveries presented in Tables 4 and 5 were obtained. The standard deviation of the measurement in percent recovery is also included in Tables 4 and 5. 
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TA13LE 4. ACCURACY AND PRECISION FOR 13ASE/NEUTRAL EXTRACTAI3LES 

-----------------------------------------------------------------
Reagent water Wastewater 

--------------- -------------
Average Standard Average Standard 
percent deviation percent deviation 

Parameter recovery (%) recovery (%) 
-------------------------------------------------------------------
Acenaphthene 77 23 83 29 
Acenaphthyl ene 78 22 82 23 
Aldrin 72 6 
Anthracene 84 14 76 22 
Benzo(a)anthracene 83 19 75 28 
Benzo(b)fluoranthene 96 68 41 21 
Benzo(k)fluoranthene 96 68 47 27 
Benzo(ghi)perylene 80 45 68 40 
Benzo (a )pyrene 90 22 43 21 
8enzidine 87 61 63 55 
Butyl benzyl phthalate 47 32 74 43 
8-BHC 69 25 
o-BHC 56 18 
Sis (2-chloroethoxy) methane 84 33 82 74 
Bis (2-chloroethyl) ether 56 36 72 37 
Bis (2-chloroisopropyl) ether 71 33 71 39 
Bis (2-ethylhexyl) phthalate 129 50 82 63 
4-Bromophenyl phenyl ether 80 17 75 20 
2-Chloronaphthalene 73 24 79 27 
4-Chlorophenyl phenyl ether 45 11 
Chrysene 83 19 75 28 
4,4'-DDD 80 9 
4,4'-DDE 69 20 
4,4'-DDT 63 15 
Dibenzo(a,h)anthracene 82 39 70 40 
Di-n-butyl phthalate 70 25 93 51 
1,2-Dichlorobenzene 59 27 62 28 
1,3-Dichlorobenzene 55 28 54 24 
1,4-Dichlorobenzene 61 31 63 35 
3,3-Dichlorobenzidine 184 174 143 145 
Diethylphthalate 42 28 48 28 
Dimethyl phthalate 25 33 35 36 
2,4-Dinitrotoluene 83 32 79 34 
2,6-Dinitrotoluene 79 18 79 25 
Di-n-octylphthalate 97 37 89 62 
Endosulfan sulfate 79 29 
Fluoranthene 89 19 80 26 
Fluorene 77 16 80 20 
Heptachlor 69 6 
Heptachlor epoxide 82 7 
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Perm. 

MAJOR DIVISIONS TYPICAL NAMES 

GW 
,_=.:::.-;:~ WELL-GRADED GRAVELS. GRAVEL-SAND ... , ... 

MIXTURES 
CLEAN GRAVELS WITH ;;·.'::if;:· 

GRAVELS UTILE OR NO FINES 

>0.-,; POORLY GRADED GRAVELS. GRAVEL-SAND GP 
MIXTURES 

MORE THAN HALF 
COARSE FRACTION GM 14~ SILTY GRAVELS. POORLY GRADED GRAVEL· 

IS LARGER THAN SAND·SILT MIXTURES 
No 4 SIEVE SIZE GRAVELS WITH OVER t 

12% FINES 

~ CLAYEY GRAVELS. POORLY GRADED GRAVEL· GC 
SAND·CLAY MIXTURES 

I'" • • 
sw • • WELl: GRADED SANDS. GRAVELLY SANDS I- • • 

CLEAN SANDS WITH • • 
SANDS UTILE OR NO FINES • • 

SP • • • POORLY GRADED SANDS. GRAVELLY SANDS . • 
MORE THAN HALF 

j. •• 

• COARSE FRACTION SM . • SILTY SANDS. POORLY GRADED 
IS SMALLER THAN 1- SAND-SILT MIXTURES • 
NO 4 SIEVE SIZE SANDS WITH OVER . • 

12% FINES 

~ sc CLAYEY SANDS. POORLY GRADED 
SAND-CLAY MIXTURES . :/.. 
INORGANIC SILTS AND VERY FINE SANDS. 

ML ROCK FLOUR. SILTY OR CLAYEY FINE SANDS. 
OR CLAYEY SILTS WITH SLIGHT PLASTICITY 

SILTS AND CLAYS 

~ 
INORGANIC CLAYS OF LOW TO MEDIUM 

CL PLASTICITY. GRAVELLY CLAYS. SANDY CLAYS. 
LIQUID LIMIT 50% OR LESS ~ SILTY CLAYS. LEAN CLAYS 

111 I I 
OL ORGANiC CLAYS AND ORGANIC SILTY CLAYS I I I I OF LOW PLASTICITY 

II II 
INORGANIC SILTS. MICACEOUS OR 

MH DIATOMACIOUS FINE SANDY OR SILTY SOILS 
ELASTIC SILTS 

SILTS AND CLAYS 

~ CH INORGANIC ClAYS OF HIGH PLASTICITY. FAT ~ LIQUID LIMIT GREATER THAN 50'/c ClAYS 

~ OH ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICITY. ORGANIC SILTS 

HIGHLY ORGANIC SOILS Pt ~: :-; PEAT AND OTHER HIGHLY ORGANIC SOILS 
~~ 
~ 

UNIFIED SOIL CLASSIFICATION SYSTEM 

11Undisturbed 11 Sample 
Bulk or Classification Sample 
Cake (Suspected BHC-HCB) 
Fly Ash 
Construction Debris 
Observed Water Level in Boring 

Laboratory Permeability 

LEGEND FOR ADDITIONAL SYM SOLS USED ON LOGS 

Harding Lawson Associates 
Eng;neers Geo;og;s!s 

SOIL CLASSIFICATION CHART 
AND KEY TO TEST OAT A 

& Geoohys:c,sts Pine and Tuscarora Site 
Niagara Falls, New York 

~:._·r: '·;·JtM:5f ~ 

17497,001.12 

81 
:.·. 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

1.0 

1.0 

1.0 5 

1.0 

10 

15 

"'C -c: ..... 
:::J ..,_ 
0 ...;..-

r.... .!:: C'lo----
-><E a_ 

ouc.. (j) ..... .,c. 
a.. co~ 0 

0 

0.9 

0.9 

0.9 5 

0.7 

0.8 
10 

15 

(j) 

0.. 
E 
ro 

(f) 

·) * 

.'- ·. 

LOG OF BORING __ A_4 __ __ _ 
Equipment Hall ow-Stem Auger 
Elevation _____ Date 6/7/85 

INTERMIXED BROWN CLJI.Y AND CLAYEY 
SILT 

stiff, dry Fi 11 
WHITE CAKE 

medium dense, moist, gray below 
4 feet ..L 

RED-BROWN SILTY CLAY (CL) 
stiff, moist, with roots 

End of Boring - 7 feet 

LOG OF BORING 82 

Equipment Hollow-Stem Auger 

Elevation Date 7/2/85 

BROWN SILTY GRAVELLY SAND 
1 oose, dry 

GRAY CAKE AND LIME GRIT Fill medium dense, moist 
loose, saturated below 4 feet 
gravelly 4.5 to 5 feet 
intermixed with black fill at 
5.5 feet 

GRAY SILTY CLAY (CL) 
stiff, saturated 

RED-BROWN CLAY (CH) 
stiff, saturated, with some silt 
End of Boring - 10 feet 

LOGS OF BORINGS A4 and 82 
Pine and Tuscarora Site 

PLATE 

82 Niagara Falls, New York 

APPROVED 

h%4 
REVISED DATE 
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0 <IJ 
0 u .... "' ....... 0. 

"' "'~ 
3: -.:>E 

CtOO. 0 -wo. a; a. :X:~ 

4.9(A) 
24 4.2(B) 

38 4.8 

7.6(A) 
21 ·~s~~TB) 

42(A) 
10 36(B) 

.... 
0 <IJ 
0 u .... "' ....... .a. 
"' "'~ 3: -.:>E 
0 CtOO. 
a; >-<<1.10. 

a. :x:-

20 6.1 
15.5(A) 

45 5.6(B) 

10 4.3 
5.4(A) 

17 3.2(B) 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

" - 83 c: ..... 
LOG OF BORING ::> -0 - Q) 

!.. .r:::. Q_ 
0>~ 0.. Equipment Hollow-Stem Auger ..><:E E cuo. Q) C\l 

-"' 0. 0 (/) 6/27/85 a. aJ~ Elevation - Date 
0 

1.0 )( [~·ll.tf SILTY SANDY GRAVEL 
'TTZ 1 medium dense, dry ~~ 

..L r- ~~?-~~ RED-BROWN CLAY Fi 11 "r::~;:;;.: 0.9 X !:....•!4, .... ·: very stiff, moist "47:~ ): 

J[,qJffi GRAY CAKE 
5- X~~,~ very dense, saturated 

0.8 intermixed with black fill 4.5-'-

X~ 
l to 4.8 feet 

1.0 l BROWN AND GRAY CLAYEY Sl.l T (ML) 
medium dense, saturated 

RED-BROWN CLAY (CH) 
10- very stiff, very moist 

End of Boring - 8 feet 

15-

" - LOG OF BORING 84 c: -::> -0 .._;.... Q) 
s.. .r:::. Q_ Hollow-Stem Auger 0>--- 0.. Equipment .:.<E E cuo. 

..... "' 0. 
Q) C\l 

6/27/85 a.aJ- 0 (/) Elevation - Date 
0 :~;,':.!/ .BROWN SANDY GRAVEL AND CLAY 1.0 Ji~ 

~k:r~~ medium dense, dry 
:\"""~r.; .... WHITE CAKE 
X~ Fill 1.0 l hard, moist 

....:L RED-BROWN AND GRAY CLAY 
!~0::{.= lL very stiff, moist 0.9 5 

te:-:-

m GRAY CAKE AND BLACK GLASS _...._ 
~ J_ medium dense, saturated 1.1 '//. RED-BROWN CLAYEX SILT (ML) 

medium dense, ;saturated 
'-RED-BROWN CLAY (CH) 

10- very stiff, saturated 
En? of Boring - 7 feet 

15-

LOGS OF BORINGS 83 and 84 
Pine and Tuscarora Site 

PLATE 

83 Niagara Falls, New York 
DATE REVISED DATE 

10/to/BS r 1 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497 001.12 
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LOG OF BORING 85 

Equipment Hollow-Stem Auger 

Elevation Date 7/3/85 

l-CLAYEY SILT I dense, slightly moist 
Fill WHITE CAKE 
j_ very dense, moist 

obstruction at 3.9 feet 
End of Boring - 4 feet 

LOGOFBORING B5A 
Equipment Hall ow-Stem Auger 
Elevation _____ Date 7/3/85 

Note: Drilled to 4 feet without 
sampling. 

Fill 
WHITE CAKE 

dense, moist, intermixed with 
black fill 5 to 5.25 feet 

ORGANIC DARK GRAY SILTY. CLAY (OL) 
soft, moist, with roots in 
upper 4 inches 
sandy 8.4 to 8.7 feet 

BROWN CLAY WITH SILT (CL) 
very soft, saturated 

End of.Boring- 12 feet 

LOGS OF BORINGS 85 and 85A 
Pine and Tuscarora Site 

PLATE 

84 Niagara Falls, New York 
REVISED DATE 



,_ 
QJ ..... ..... 0 QJ 
QJ 0 u 
E '+- "" o~ ....... c. ..... ,_ '+-

"' "'~ 
QJ ..... "' 3: "OE 

-><QJ-"' 0 Cl<'OC. u c:~ - QJ c. OQJ ;:;; c...:::c:~ 
c... c... 

8 2.6 

2.8(A) 
7 1.8(B) 

15 7.6 

L4.5 
Perm. 
2.5x1o-8 em/sec 

,_ 
QJ ..... ..... 
QJ 0 QJ 
E 0 u 
o~ '+- "" ....,,_ .... ....... c. 

QJ ..... V> Vl .,_ 
... QJ.>< 3: "OE 
uc:~ 0 Cl<'QC. 
OQJ - QJ c. ;:;; c... c... c...:::c:~ 

5.0(A) 
21 4.0(B) 

12 4.5 

5.3 
29 3.2 

L!.S 
Perm. 
3.3x1o-8 em/sec 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

"0 
c: .:::: LOG OF BORING C1 ;:1 
0 (J) 
1.. _c Ci 0>~ Hollow-Stem Auger -"'E o_ E Equipment cue. (J) -"'c. ro 

c...m~ 0 (f) Elevation Date 7/2/85 

1.3 BROWN SANDY CLAYEY SILT 
loose, dry, trace gravel, with 
white and gray cake below 0.5 

1.3 feet Fill 
RED-BROWN CLAY (CH) 

1.3 hard, moist, blocky, with few 
silt pockets 
End_of Boring- 7 feet 

15 

"0 - LOG OF BORING C2 c: ..... 
;:1 -0 --=-- (J) 

s.. _c Ci Hollow-Stem Auger rn- o_ Equipment -><E E cue. (J) ro _,c. 0 (f) 6/28/85 c...o:::>~ Elevation Date 
0 SILTY SAND AND GRAVEL 

0.9 medium dense, dry, with roots 
1.0 WHITE CAKE 

medium dense, moist 
WHITE AND SPECKLED FLY ASH Fill 

5 medium dense, layered, satura:r: 

1.0 

BROWN CLAY (CH) 
10 stiff, saturated 

End of Boring - 10 feet 

15 

LOGS OF BORINGS C 1 and C2 
Pine and Tuscarora Site 

PLATE 

85 ~iagara Falls, New York 
APPROVED 

kJM 
REVISED DATE 
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5.7(A) 
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....... 0. 
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~ -oE 
0 CIOO. 

;:;; - ClJ 0. c.. :r: ~ 

5.1(A) 
13 5.8(B) 

5.4(A) 
15 4.8(B) 
7 10.2 

10 1.0 

13 3.2 

Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

"'0 - C3 c: - LOG OF BORING ::l -0 - Q) 
s... .c o_ c-~ Hollow-Stem Auger ""'E Q_ E Equipment cue. 

Q) 
- 10 0. ro 
C..a:J~ 0 (f) 

Elevation - Date 6/28/85 
0 ... GRAVELLY SILT AND SAND 1.3 IX 

I . stiff, dry ; 

~ 

, 
WHITE CAKE WITH SOME SILT Fill 

1.6 ·,., ·'! 1loose to medium dense, dry to 
~ ·"i-.:· 2 feet ·:?."":\. 

1.6 ~ ;·· ~ .. moist 2 to 3.75 feet 5- i::~. '"~ ,. gray and saturated below 3.75 :m·· ·-'-

1.5 1'5< l feet 
DARK BROWN ORGANIC CLAY (OL) 

soft, saturated 
wood encountered at 6.2 feet 

10- End of Boring - 6.2 feet 

15-

"'0 - LOG OF BORING C4 c: ..... 
::l -0 

...;... Q) 
s... .c o_ 

Equipment Hollow-Stem Auger c-~ Q_ E -><E 
cue. Q) ro 
- 10 0. 0 (f) Elevation - Date 6/27/85 n_ a:J~ 

0 
IX 

LIGHT GRAY SILT 
1.0 medium dense, dry to 3 feet 

.... intermixed with ~a,ke 
I~ 0.3 to 5.8 feet Fill 

1.0 1'- intermixed with black glassy 1.0 ..L~ fill 2.0 to 3.8 feet 5-
~~ GRAY CLAYEY SILT (ML) 

~ medium dense, saturated -I..-

0.8 
1-: RED-BROWN CLAY (CH) IX~ 1.0 ~~ stiff, saturated 

10 End of Boring - 10 feet 

15-

LOGS OF BORINGS C3 and C4 
Pine and Tuscarora Site 

PLATE 

86 Niagara Falls, New York 
REVISED DATE 
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41 
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3.7 
15.3 

6.2 

2.5 
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Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

1.3 
1.2 

1.3 

1.3 

1.3 

1.4 

1.3 

1.3 

1.3 
1.3 

1.2 

1.2 

. 1.0 

-- Q) 

.c 0.. 
li E 
Q) ('() 

0 U) 

30 

35 

40 

Equipment Hollow-Stem Auger 

Elevation----- Date 

01 

7/2/85 

LIGHT BROWN AND BROWN SILTY CLAY 
stiff, 'moist, dry in top 6 Fill 
inches 

LIGHT BROWN CLAYEY SILT (ML) 
medium dense, moist 

LIGHT BROWN AND GRAY SANDY SILT (ML) 
.loose, saturated 

RED-BROWN CLAY (CH) 
very stiff, moist, with fewsandy 
silt pockets 

BROWN SILTY CLAY (CL) 
medium stiff, saturated 
ve~y silty with trace of sand 
from 12.8 to 13.3 feet 

BROWN SILTY GRAVELLY SAND (SW) 
loose to 20 feet, saturated 

medium dense 20 to 23 feet 
gravel is.mainly black metamor
phic rock 
dense below 23 feet 
very gravelly 23 to 23.6 feet 

End of Boring 25.6 feet 

Bedrock encountered at 25.6 
feet. 

LOG OF BORING D 1 
'Pine and Tuscarora Site 
Niagara Falls, New York 

PLATE 

87 
REVISED DATE 
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13.6(A) 
7 5.4(B) 

3.0(A) 
5 1.6(B) 

Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

" c 

"' 0 
!... 
en~ 

-""E 
ouc. 
-"' 0.. a.. co~ 

1.2 

1.0 

1.2 

"0 
c 
:::> 
0 
!... 
~ 
-""E 

ouc. 
_,0.. 
a.. co~ 

1.6 

1.2 
1.4 

1.3 

1.3 

::: LOG OF BORING 02 
Q) 

.c Ci Hollow-Stem Auger Q_ E Equipment 
Q) co 
0 (f) Elevation Date 6/28/85 

LINTERMIXED SANDY SILT AND WHITE ;;..-.::,.' 
~;?J:J~~. 
·t·~ CAKE Fill ·~.~~?· 
~'\.\:,.~ loose, dry with roots 
~1~!~1 WHITE CAKE ,e l medium dense, moist 1.5 to 

3.7 feet 
DARK GRAY CLAYEY SILT (ML) 

loose, saturated, trace sand 
RED-BROWN CLAY (CH) 

stiff, very moist 
End of Boring - 6 feet 

10 

15 

- LOG OF BORING 03 ...... -""-' Q) 

.c Ci Equipment Hollow-Stem Auger Q_ E 
Q) co 6/28/85 0 (f) Elevation Date 

WHITE CAKE 
loose, moist, mixed with gravel 
to 0.35 feet Fill gray and saturated below 4 
·feet 

DARK GRAY ORGANIC CLAYEY SILT (OL) 
loose, saturated, with roots 
gray and less silty 7 to 7.3 
feet 

LIGHT BROWN SILTY SA~ (SM) 
loose, saturated, trace clay 
End of Boring - 10 feet 

15 

LOGS OF BORINGS 02 and 03 
Pine and Tuscarora Site 

PLATE 

88 Niagara Falls, New York 
DATE REVISED DATE 

J0/11/85 
T( 
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8.0(A) 
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c ~ 15. 0 
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8 0.4 

7 0.4 

7 0.6 
0.4(A) 

4 0.4(B) 
0.4(A) 

5 0.4(B) 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

"0 - LOG OF BORING 04 c:: Q) ::;) 
0 .r:; 0.. Hollow-Stem Auger s.. a_ E Equipment 0>----
~e Q) co cue.. 0 (f) 6/27/85 ..... "' a. Elevation Date a.. co~ 

1.2 

1.3 . Fi 11 
1.2 

DARK GRAY CLAYEY SILT (ML) 
1.2 loose, saturated 

GRAY CLAY (CH) 
stiff, saturated 

1.1 red-brown, very stiff below 9 
feet 
End of Boring - 10 feet 

15 

- LOG OF BORING 05 --"0 '-"-" Q) 
c:: ..c 0.. Hollow-Stem Auger ::;) a_ E Equipment o· 
s.. Q) co 0>---- 0 7!10/85 ~e (f) Elevation Date cue. ..... .,c. 

~al~ 

0.3 . 
FLY ASH 

loose, moist 

0.3 brown clayey silt to 1.5 inches 
clayey 1.1 to 1.3 feet 

0.3 

DARK GRAY CLAYEY SILT (ML) 0.4 
loose, saturated, with wood 
fibers 

0.4 RED-BROWN SILTY CLAY (CL) 
soft, saturated 
End of Boring - 10 feet 

15 

LOGS OF BORINGS 04 and 05 
Pine and Tuscarora Site 

PLATE 

89 Niagara Falls, New York 
DATE DATE 

!D/J0/85 
REVISED APPROVED 

Jf!Y 
l l 
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,_ Q) 0. 
a:l 0.. :I:~ 

19 0.2 

10 0.3 

1.5(A) 
6 0.7(B) 

26, 4.0 

26 7.2 

11 0.2 

3 0.2 

1 0.4 

3 0.2 

WH* 1.3 

12 1.7 

35/3" 60 

WH* - Weight of Hammer 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497 001.12 

~ -c: - E1 ::J Q) Equipment Ho 11 ow-Stem Auger 0 ..c Ci ,_ 
~ Q_ E -><E 

ouo. Q) (lj Elevation Date 6/25/85 ,_ "' 0. 0 (/) 
0.. a:>~ 

0.2 3-Inch Paving (Asphalt) 
GREEN GRAY SILTY CLAY (CL) 

0.2 stiff, dry, moist 2 to 4.7 
feet 

GREEN GRAY SANDY SILT (ML) 
0.3 loose, saturated 

0.4 
RED-BROWN CLAY (CH) 

very stiff, saturated, with 
trace silt 

0.4 with iron nodules 8 to 9.5 
feet 

0.2 stiff ·lQ to 12 feet 
soft below 12 feet 

0.2 

0.2 

0.2 

0.2 CLAYEY SANDY SILT (ML) 
0.2 medium dense, saturated, trace 

gravel 
0.1 End of Boring - 22.75 feet 

Bedrock encountered at 22.75 
feet. 

30 

35 

40 

LOG OF BORING E 1 
Pine and Tuscarora Site 
Niagara Falls, New York 

PLATE 

810 
REVISED DATE 
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Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

-o ~ E2 c: - LOG OF BORING :l Q) 
0 
1- .c Q_ Hollow-Stem Auger C'l-"-- 0.. E Equipment -><E 

cue. Q) C'O 
..... "' Q. 0 (f) 6/27/85 C>..CO~ Elevation Date 

1.6 
0 BROWN AND GRAY SILTY CLAY (CL) 

very stiff, moist, gravelly 

1.2 to 0.5 feet 
GRAY CLAYEY SILT (ML) 

loose, saturated 
1.3 5 GRAY SILTY SAND WITH CLAY (SM) 

loose, saturated 

1.1 RED-BROWN CLAY (CH) 
very stiff, saturated 
End of Boring - 8 feet 

10 

15 

"0 
c: E3 :l ~ LOG OF BORING 0 ...... 
1- -..;..- Q) 
c:n~ .c Q_ Hollow-Stem Auger -><E Equipment ~~~ 0.. E 

"-CO- Q) C'O 6/26/85 0 (f) Elevation Date 
0 

0.6 LIGHT BROWN SILTY CLAY 
very stiff, moist Fill 

0.8 BROWN SANDY CLAY 
very stiff, moist, trace 
gravel 

0.8 DARK BROWN SANDY SILT (ML) 
5 

~ medium dense, saturated 
ED-BROWN CLAY (CH) 
stiff, moist 
End of Boring - 5.5 feet 

10 

15 

LOGS OF BORINGS E2 and E3 
Pine and Tuscarora Site 

PLATE 

811 Niagara Falls, New York 
APPROVED DATE REVISED DATE 

IY#J [o/u/8.lf 
r1 
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Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 
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1.0 
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-- (!) 
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o_ E 
(!) ro 
0 (f) 

0 :(l l 

~ 
~I 

5-X~ 

10-

15-

~ ..... -~ (!) 
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(!) ro 
0 (f) 

0 .: ·": ~ . · . . \ :· 

'X ~~ '-l 
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~ 

10-

X~ 
II I 

15-

LOG OF BORING E4 

Equipment Hollow-Stem Auger 

Elevation - Date 6/26/85 

BROWN SANDY SILT Fil LL 
medium dense, dry, trace gravel 

RED-BROWN AND GRAY SILTY CLAY (CL) 
stiff, moist 

GRAY-GREEN CLAYEY SILT (ML) 
medium dense, moist 

RED-BROWN CLAY (CH) 
very stiff, moist 
End of Boring - 5.5 feet 

LOG OF BORING E5 

Equipment Hollow-Stem Auger 

Elevation - Date 6/26/85 
-LIGHT GRAY SILTY SAND 

medium dense, dry, trace gravel 
Fill 

BROWN SILTY CLAY (CL) 
medium stiff, moist 

~DARK GRAY ORGANIC CLAYEY SILT (OL) 
loose, saturated, with roots 
and trace gravel 

DARK GRAY CLAYEY SILT (ML) 
loose, saturated 
sandy 9.5 to 10 feet 

RED-BROWN CLAY WITH SOME SILT (CL) 
soft, saturated 

DARK GRAY CLAYEY SANDY SILT (ML) 
· 1 oose, saturated, with sma 11 

teeth 
End of Boring - 14 feet 

LOGS OF BORINGS E4 AND E5 

Pine and Tuscarora Site 

PLATE 

812 Niagara Fallsj New York 
APPROVED 

l&'% 
DATE 

10/u/liE 
REVISED DATE 

I ( 
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3 1.6 

4 5.9 

5 
43~A) 

8.0 B) 
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0 41 
0 u-.... Ia ...... Q. 
Ill ~~~-]: -ce: 
0 CIUC. 

a; ........ QJ Q. 
c.. :z:~ 

4.0(A) 
15 1.7(B) 

13 42 

14.6(A) 
6 16.3(B) 

38 13.6 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

" - E6 c: ...... 
LOG OF BORING :;, -0 - Q) 

~ .r: Q_ 
c:n-- a. E Equipment Hollow-Stem Auger -"'e cue. Q) ctl .... ..,a. 0 (f) 6/27/85 c.. co-- Elevation - Date 

0 1.0 IX o_ :•- CLAYEY CONSTRUCTION DEBRIS AND 
··~' ,.,. . "'" GRAVEL 1.2 0 _,G.': 

~ ':' il."o loose, dry to 2 feet , _,. 
·.•. ·'-: Fill 

1.4 ~~ 
BROWN SILTY CLAY 

soft, moist 
..1.5- ~- RED-BROWN CLAY 

1.4 ~~~ 
soft, saturated 

BROWN ORGANIC CLAY (OH) --
~ soft, saturated 

End of Boring - 7~5 feet 
10-

15-

" - LOG OF BORING F2 c: 
::I ~ 0 Q) 
~ .r: Q_ Hollow-Stem Auger en-- Equipment ~= a. E cue. .... .,a. Q) ctl 7/1/85 c..cc~ 0 (f) Elevation - Date 

0 
~ BROWN GRAVELLY SILT 1.0 medium dense, dry Fill 

1.3 ~ 
.-'!'. 

GRAY AND LIGHT BROWN INTERLAYERED 
...L X r ... :SANDY SILT (ML) AND SIL TV SAND (SM~ 

1.7 5- loose, saturated · 

~~ 
RED-BROWN CLAY (CH) 

1.6 .hard, moist, with few silt 
pockets 
End of Boring - 8 feet 

10-

15-

LOGS OF BORINGS E6 AND F2 
Pine and Tuscarora Site 

PLATE 

813 Niagara _falls, .New Yo.rk 
APPROVED 

WJ# 
DATE 

Jo/u/85 
REVISED DATE 

I I 
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0 11.1 0 u 
~ ... ....... Q. 
ell ell~ 
~ "'E 0 o ... c. - ..... ~~.~c. 

lXI Q. ::z::--

21 0.8 . 

20 0.9 
6.0(A) 

10 42(B) 
Perm. 
3. 3x1o-8 em/ sec 

.... 
0 11.1 
0 u 
~ ... ...... c. 
ell .,_ 
~ 0 ~ 15. .... - Q.l c. 
lXI a..::z::-

13 7.1 

17 17 

·6 64 
87 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

"0 -c: -- LOG OF BORING F3 ::s -0 - Q.l 
(.,.. .c 0.. c>--- Hollow-Stem Auger ~e a. E Equipment ouc. Q.l ..... .,c. co 7/1/85 c.. ca-- 0 (/) Date Elevation 

0 BROWN SILTY CLAY (CL) 
0.7 very stiff, dry, moist below 

2 feet 
.. 0.9 .,:. : 

GRAY SANDY SILT (ML) 
1.0 medium dense, saturated 

5 RED-BROWN CLAY (CH) 
very stiff, moist 
End of Boring- 7.4 feet 

10 

15 

"0 - LOG OF BORING F4 c: ~ ::s 
0 

~ Q.l 

s.. .c 0.. Hollow-Stem Auger en--- -- Equipment 
0 ~ 5. a. E 
..... .. c. Q.l co 6/26/85 c:..ca- 0 (/) Elevation Date 

0 LIGHT BROWN SANDY CLAYEY SILT Jf 
1.2 medium dense, moist Fill 

1.2 
BROWN AND GRAY SILTY CLAY (CL) 

stiff, moist 
silty, medium stiff, and sat-

1.2 
urated below 4 feet 

RED-BROWN CLAY (CH) 
1.4 very stiff, moist 

End of Boring - 7 feet 

10 

15 

LOGS OF BORINGS F3 AND F4 
Pine and Tuscarora Site 

PLATE 

814 _.Niagara Falls,.New York 
DATE DATE 

1o/u /85 
I 7 
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CD a.:~ 

11 3.3 

6 17 

12.2(A) 

Perm. 15 10.1(B) 

4.4x1o-8 em/sec 

..... 
0 CIJ .e u 

"' ...... ~ 

"' .,...._ 
~ o ~a. ,.... 

-CIJ~ CD Q. ::--

19 2.1 

13 2.2 

3.4(A) 
6 3.1(B) 

Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

- F5 ;:::: LOG OF BORING 
"0 0.) 
c: ..c Ci Hollow-Stem Auger :::> - Equipment 0 0. E s.. 0.) ctl 0'> ...... 
...:e 0 (j) Elevation Date 6/29/85 

ou~ 
.... ..,~ 
Q. m--

1.0 
BROWN SILTY CLAY Fill 

stiff, moist, trace of gravel 
1.0 BROWN CLAYEY SILT (ML) 

medium dense, moist 
loose to 3 feet 

1.0 saturated sand seam. 4.7 to 4.8 
feet 

RED-BROWN CLAY (CH) 
very stiff, saturated 
End of Boring- 7.6 feet 

15 

- LOG OF BORING F6 "0 
c: ;:::: 
:::> ..._;;., 0.) 
0 ..c Ci Hollow-Stem Auger s.. o_ Equipment 0>---. E ...:e 0.) 

ou~ ctl 6/29/85 ....... ~ 0 (j) Elevation Date Q. m ....... 

0 
1.3 RED-BROWN AND DARK BROWN GRAVELLY 

SILTY CLAY Fill 
1.3 very stiff, moist 

RED-BROWN AND DARK GRAY CLAY ( CH) 
stiff, moist, trace silt 

1.3 5 
End of Boring - 6 feet 

10 

15 

LOGS OF BORINGS F5 AND F6 
Pine and Tuscarora Site 
Niagara Jalls, .New York 

PLATE 

815 
REVISED DATE 
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....... CL. 
Ill ~~~-]: -ce 
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3.6(A) 
9 1.9(B) 

2.2(A) 
6 1.7(8) 

38 42 

Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497 001.12 

- F7 - LOG OF BORING "0 .... 
c:: (J) 
:::> .c Ci 0 Hollow-Stem Auger 1- Q_ E Equipment 0>.--
-"E (J) co cuc. 0 (f) Elevation Date 7/1/85 ..... 1'0 CL. 

n. a:~~ 

1.2 RED-BROWN SILTY CLAY 
stiff, moist,with white grit 

1.2 below 4.3 feet · 
medium stiff below 3 feet 

1.3 Fill 

1.3 DARK GRAY ORGANIC SILTY CLAY (OL) 
1.3 soft, saturated, with roots and 

wood fragments 
RED-BROWN AND GRAY CLAY (CL) 

1.3 soft, saturated 
End of Boring - 12 feet· 

"0 - LOG OF BORING G2 c:: ::::::: :::> 
0 ---- (J) 
1- .c Ci Equipment Hollow-Stem Auger 0>.-- - E ..><E a. cue. (J) co ..... .,c. 

0 (f) Elevation Date 7/l/85 n.a:~~ 

ASPHALT PAVING AND Fill STABILIZED BASE 
DARK GRAY CLAYEY SILT 

1.8 loose, moist 
IGHT GRAY AND BROWN SIL TV CLAY (CL) 

1.4 stiff, moist 
IGHT GRAY CLAYEY SILT (ML) 

1.6 loose, saturated 
sandy 5.4 to 5.9 feet 
D-BROWN CLAY (CH) 
hard, moist, with very few 
silt pockets 
End of Boring - 8 feet 

15 

LOGS OF BORINGS F7 AND G2 
Pine· and Tuscarora Site 

PLATE 

816 Jliagara_falls_..__.New_Y.ork __ _ 
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6.7(A) 
7 1.4(8) 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497 001.12 

"0 
~ 

<= Hollow-Stem Auger G3 :::> (!) 

Equipment 0 ..c 0.. .... 0.. 0'>~ E -"'E (!) 7/1/85 cue. 0 
al Elevation Date ~ "' Cl. U) 

o..co~ 

0 1.0 BROWN SILTY CLAY Fill 
stiff,moist. with 

1.1 roots and trace gravel 
BROWN AND GRAY SILTY CLAY (CL) 

very stiff, moist 
1.0 '• ·.·: ...... l very silty 4 to 4.5 feet .... :· . LIGHT BROWN SILTY SAND (SM) 1.0 loose, saturated 

RED-BROWN CLAY (CH) 
hard, moist, with 
pockets 

10 End of Boring - 8 

15 

20 

25 

30 

35 

40 

LOG OF BORING G3 
Pine and Tuscarora Site 
Niagara Falls, New York 

AP.PROVED REVISED 

few silt 

feet 

PLATE 

817 
DATE 



.... 
0 CIJ 
0 u .... "' ...... 0. 
Ill "'~ ): -cE 
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22 20 

14 31 

39(A) 
4 21(B) 

34 23 
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0 C1J 
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"' "'~ ): -cE 
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a; ..... CliO. 

0.. :I:~ 

20 3.0 

8 6.3 
23(A) 

3 20(8) 

30 2.7 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

- LOG OF BORING G4 --c - a.> c: a. :::1 .r:: Hollow-Stem Auger 0 0.. E Equipment '-
Ol~ a.> Cll -"'-E D Cf) Date 6/26/85 cuo. Elevation -"' 0. 0.. c:c~ 

2.0 LIGHT BROWN CLAYEY SILT 
medium dense, dry, trace Fill 

2.0 of gravel and sand 
BROWN SILTY CLAY (CL) 

2.0 
lL stiff, moist, with sand 

BROWN CLAYEY SILT (ML) 
loose, saturated 

1.6 1_ sandy below 5 feet 
RED-BROWN CLAY (CH) 

hard, moist 
End of Boring - 7.5 feet 

15 

- LOG OF BORING G5 ...... 
-c ---=-- a.> c: .r:: a. Hollow-Stem Auger :::1 Equipment 0 0.. E '-
~ a.> Cll 6/29/85 .::.<E D Cf) Elevation Date cuo. ..... ..,a. 

0.. c:c~ 0 BROWN CLAYEY SILT 0.8 medium dense, dry to moist, 
0.9 trace gravel 

loose below 2 feet Fill 
·LIGHT BROWN SANDY GRAVEL 

1.0 loose, saturated, with asphalt 5 below 4.6 feet 
RED-BROWN CLAY (CH) 

1.1 very stiff, saturated 
End of Boring - 8 feet 

10 

15 

LOGS OF BORINGS G4 AND G5 
Pine and Tuscarora Site 

PL.ATE 

818 Niagara Falls, New York 
DATE REVISED DATE 

ID/11/8£ 
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33 

.... 
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15 1.1~B~ 38 A 
26 21(B) 

16 37 

Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

"0 - G6 "' - LOG OF BORING :J -0 (!) 
s.. ..c a. Hollow-Stem Auger O>- 0. Equipment -"'E E ouc.. (!) 

-"'c. ctl 
6/29/85 0.. o:o~ 0 (f) Elevation Date 

0 
1.0 GRAVELLY SILTY CLAY 

very stiff, moist, with white 
1.1 grit 2 to 2.2 feet Fill 

Refusal (concrete) encount-
ered at 4.5 feet 

5 End of Boring - 4.5 feet 
(Grave 1 in hole was limestone, 
concrete, and black slag) 

10 

15 

"0 - LOG OF BORING G6A "' ...... -:J '""" (!) 
0 ..c a. s... 

Equipment Hollow-Stem Auger en- 0. E ..:.::E ouc.. (!) ctl 6/29/85 -"'c. 0 (f) Elevation Date 0.. o:o~ 

0.9 
BROWN SILTY CLAY 

stiff, moist, with sand pockets 
3.5 to 4.8 feet 

Fill 1.0 
very stiff below 4 feet 1.0 BLACK SAND WITH WOOD 
loose, saturated 

1.0 RED-BROWN CLAY {CH) 
very stiff, saturated 
End of Boring - 7.5 feet 

15 

LOGS OF BORINGS G6 AND G6A 
Pine and Tuscarora Site 

PLATE 

819 Niagara Falls, New York 
REVISED DATE 



Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

35 

40 

LOG OF BORING H3 
Pine and Tuscarora Site 
Niagara Falls, New York 

PLATE 

820 
REVISED DATE 
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95{A) 
43{B) 
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ClJ 
u 
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4.7(B) 
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20(A) 

6.5(B) 

32 

Harding Lawson Associates 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

17497 001.12 

0.8 

2.0 

2.0 
1.6 

"0 
c: 

"' 0 
!... 
en~ 

-"'E cuo.. 
~"' 0.. 
Cl.. co~ 

1.2 

1.0 

1.1 

1.1 

LOG OF BORING H4 
Equipment Hall ow-Stem Auger 

~ 
..c 0.. 
0. E 
Q) co 
0 (f) Elevation Date 6/26/85 

GRAVEL AND CLAYEY SILT o I) 
medium dense, dry, trace sand 

~ 
..1.1'- :.--"' -BROWN CLAYEY SILT (ML) 

5_ ~,..~. medium dense, saturated 
;·.+· -BROWN SILTY SAND (SM) 

~~ l medium dense, saturated, 

10-

15-

-..... -....,_.. 

~ trace clay 
~~ RED-BROWN CLAY (CH) 

very stiff, moist 
End of Boring - 8 feet 

H5 LOG OF BORING 
Q) 

Fill 
-'-

with 

..c Q. Hollow-Stem Auger Equipment a. E 
Q) co 
0 7 I 1 /85 (f) Elevation Date 
0 DARK BROWN SILTY CLAY Fill 

very stiff, moist 
LIGHT BROWN AND GRAY SILTY CLAY (CL 

stiff, moist 
LIGHT BROWN SILTY SAND (SM) 

5 loose, saturated, trace clay 
RED-BROWN CLAY (CH) 

hard, moist 

·End of Boring - 8 feet 
; 

10 

15 

LOGS· OF BORINGS H4 AND H5 
Pine and Tuscarora Site 

PLATE 

821 Niagara Falls, New York 
APPROVED REVISED DATE 
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15 1.0 
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1 0.9 
0.4(A) 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

'tl 
c: 
:> 
0 ._ 
c::n.---

-><E 
Cuo. 
""'tOO. 
Cl. co~ 

1.6 

1.0 

0.2 

1.0 

0.6 

·o. 7 

0.3 

0.3 

0.3 

0.2 

0.3 

0.3 

-- Q) Equipment Hollow-Stem Auger H7 .c Q. a. E 
Q) 

D 
til Elevation Date 6/25/85 (f) 

GRAVEL, SILTY SAND AND CLAY 
Fill 

DARK GRAY SILTY SAND (SM) 
medium dense, saturated 

GREEN-BROWN CLAYEY SILT (ML) 
soft, saturated 

RED~BROWN CLAY (CH) 
medium stiff, saturated 

soft below 14 feet 

RED~BROWN CLAYEY SILT (ML) 
soft, saturated, trace sand 

SILTY SAND (SM) 
dense, saturated 

SANDY GRAVEL WITH TRACE SILT (GW) 
(gravel composed of dolomite) 
very dense, saturated 

End of Boring - 23 feet 

Bedrock encountered at 23 feet. 

30 

35 

40 

LOG OF BORING H7 
Pine and Tuscarora Site 
Niagara Falls, New York 

PLATE 

822 
Af;PROVED REVISED DATE 
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a..::x:~ 

6 2.0 

8 2.0 

13 23 

20 3.6 
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0 QJ 
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Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

"0 --- X1 c: 
LOG OF BORING :::l 

0 Q.l 
s.. .c 0.. 0>~ o_ Hollow-Stem Auger -"'E E Equipment ouo. Q.l Cll 

-"' 0. 0 7/3/85 c.. co~ (f) Elevation Date 
0 

1.0 LIGHT BROWN AND GRAY CLAYEY SILT 
loose, moist, trace gravel 

Fill 1.0 

0.9 

1.0 

"0 
c: 
:::l 
0 
s.. 
~ 

-"'E ouo. 
.... "' 0. c.. co~ 

1.4 

1.0 

1.0 

BROWN SILTY CLAY (CL) 
stiff, moist 

5 
RED-BROWN CLAY (CH) 

very stiff, moist 

End of Boring - 8 feet 

10 

15 

--- LOG OF BORING X2 _. -""" Q.l 

.c 0.. Hollow-Stem Auger o_ Equipment E 
Q.l 

0 
Cll 

7/3/85 (f) Elevation Date 
0 CLAYEY SILT WITH SOME CAKE Fill 

1 oose, dry 
LIGHT BROWN SILTY CLAY (CL) 

stiff, moist 

5 
RED-BROWN CLAY (CH) 

very stiff, moist, with few 
silt pockets 
End of Boring - 6 feet 

10 

15 

PLATE . LOGS OF BORINGS X 1 AND X2 
Pine and Tuscarora Site 
Niagara Falls, New York 823 

REVISED DATE ~ATE APPROVED 

X:NI IOJt/85 
I r 
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8 0.4 
l.O{A) 

7 0.9(8) 

5 20 
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5 2.0(B) 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 

JOB NUMBER 

17497,001.12 

-o X3 c: - LOG OF BORING ::I 
0 

Q) 

1- .r::: 0.. 
0>--- 0.. Hollow-Stem Auger .><E E Equipment 

0 u 0. Q) ro _,c. 
0 Cf) 7/3/85 o.. m~ Elevation Date 
0 

1.2 GRAVELLY CLAYEY SILT 
medium dense, moist, with F. 1, 

1.2 trace cake (or fly ash) 1 
• 

RED-BROWN CLAY (CH) 
1.2 5 very stiff, moist 

End of Boring - 6 feet 

10 

15 

-o - LOG OF BORING Y1 c: ...... ._ 
::I '""-' Q) 
0 
1- .r::: 0.. Hollow-Stem Augef 0>---- Equipment -"' E Q. E 

OUO.Q) ro 7/9/85 ~~~0 Cf) Elevation Date 
0 MIXED Fill AND FLY ASH WITH SILTY 0.5 SAND 

0.4 medium dense, moist 
loose below 2 feet Fill 

0.4 saturated below 4 feet 
5 wood 4.5 to 4.7 feet 

0.3 

0.4 BROWN CLAYEY SILT (ML) _L 
loose, saturated, trace sand 

10 End of Boring - 10 feet 

15 

LOGS OF BORINGS X3 AND Y 1 
Pine and Tuscarora Site 

PLATE 

824 Niagara Falls, New York 
DATE 

10/11 /8!) 
• I 

REVISED DATE 
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JOB NUMBER 

17497,001.12 

"'C -<:: - LOG OF BORING Y2 ::s -0 - ~ L. 
en~ .!:: 0.. Hollow-Stem Auger ..>l!E Q_ E Equipment cue. 

.... "' c. Q) ro 
c.. co- 0 (J) Date 7/9/85 Elevation -

0 
~ MIXED FLY ASH, AND 0.4 F- BROWN SILTY SAND 

0.4 ~ '! 

medium dense, moist Fill 
1 loose 2 to 3.5 feet 

0.4 5-~ 
.. ,[ 

/. DARK GRAY ORGANIC SILTY CLAY ( OL) _ 0.4 IX -r~, 
1:11 :I soft, saturated I I I 
'It End of Boring - 8 feet 

10-

15-

"'C - Y3 <:: ..... LOG OF BORING ::s -""-' Q) 0 
Ci L. .!:: Hollow-Stem Auger Equipment ~ Q_ E ..>l!E 

cue. Q) ro ....... c. 0 (J) Elevation - Date 7L9L85 c.. co-

0 
X ··~ FLY ASH WITH BROWN SILTY CLAY 1.0 ······~ medium dense with some white 

0.9 ~ cake 1 to 2 feet ;',~ 

/;~· - Fill 
_:!'.. 

0.7 

m 
5- DARK GRAY CLAYEY SILT (ML) ...L ~ 

0.8 IX 
loose, saturated, with wood 
fibers 

I 
GRAY SILTY CLAY (CL) 

~ very stiff, saturated 
10 End of Boring - 10 feet 

15-

LOGS OF BORINGS Y2 AND Y3 
Pine and Tuscarora Site 
Niagara Falls, New York 

APPROVED 

k/~{ 
DATE 

10/11/85 r L 

REVISED 

PLATE 

825 
DATE 
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JOB NUMBER 

17497,001.12 

"'0 ~ 

Y4 c: .::: LOG OF BORING ::;, 
0 - Q) 
I.. _c 0.. 0>.-.. Q_ E Equipment Hollow-Stem Auger -"'E cue. Q) C1l -"'c. 0 (J) 7/9/85 c.. co- Elevation - Date 

0 
0.8 I~ FLY ASH 

loose, moist, with some white 
0.7 ~ ~to 2 feet Fill 

..1. 

0.8 5-IXm DARK GRAY ORGANIC CLAYEY SILT (OL) ,_ 
I I 1 I loose, saturated 
1 1 If 

End of Boring - 6 feet 

10-

15-

- LOG OF BORING Y5 ..... ----- Q) 
_c 0.. Equipment Hollow-Stem Auger Q_ E 
Q) C1l 7/9/85 0 (J) Elevation - Date 
0 

11 II BROWN CLAYEY SILT Fillj_ 
loose, dry 
(refusal encountered at 0.75 
feet) ., 

End of Boring - 0.75 feet 
5-

10-

15-

LOGS OF BORINGS Y 4 AND Y 5 
Pine and Tuscarora Site 

PLATE 

826 Niagara Falls, New York 
REVISED DATE 
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QJ 

"0 - YSA 0 c: LOG OF BORING 0 u ::> 
4- "' 0 Q) 

-- a. s.. .r::. 0.. Hollow-Stem Auger "' "'~ O'l~ 0.. E Equipment 3 "'OE .:.<E 
0 0«>0. oua. Q) (\) 
~ 

.-.QJQ. -"'a. 0 (/) 7/9/85 c:l 0.. :c~ c.. co~ Elevation Date 
0 

17 1.7 0.9 DARK BROWN TOPSOIL AND FLY 
ASH Fill 
RED-BROWN AND BROWN CLAY (CH) 

very stiff, moist 
End of Boring - 2 feet 

5 

10 

15 

LOG OF BORING __ __;M..:...:..W..:....;__;1 __ _ 

Equipment Ho 11 ow-Stem Auger 
Elevation _____ Date 7 I 5/85 

MONITORING WELL* +.> "0 -DETAIL 0 QJ c: ..... 
0 u -::> ---- Q) 4- "' 0 ...... : a. s.. .r::. 0.. 
"' Vl~ O'l~ 0.. E 3 -oe -""E 0 0«>0. ClUO. Q) (\) 
~ .... QJ a. ....... Q.. 0 (/) co 0.. :c~ 0.. c:l~ 

0 
1011 Dia. borehole BROWN AND GRAY SILTY CLAY (CL) 

saturated below 3.5 feet 
211 Dia. well screen 

0.6(A) 
17 0.7(B) 

* For Detail refer to plate 12 

Harding Lawson Associates 
Engineers, Geologists 
& Geophysicists 
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17497 001.12 

0.6 5 

10 

15 

BROWN SILTY SAND (SM) 
loose, saturated, with trace 
clay 

RED-BROWN SILTY CLAY (CL) 
very stiff, moist 

·End of Boring - 6.5 feet 

Note: Augered without sampling 
to 4.5 feet. Classifica
tion based on auger 
cuttings and nearby 
boring(s). 

LOGS OF BORINGS YSA AND MW1 
Pine and Tuscarora Site 

PLATE 

827 Niagara Falls, New York 



MONITORING WELL* ..... "C 
0 ev c: 
0 u ::I DETAIL ...... "' 0 

....... a. 1-

"' 
.., ......... 1::7>---

3: c "g 8. ..>~!E 
0 cua. 
~ -eva. _,a. 
a:l o..:::t:~ 0.. a:l~ 

10 11 Dia. borehole 

Dia. PVC wellscreen 

MONITORING WELL * 
DETAIL 

20 
2.3(A) 
2.6(B) 

ev 
u 
"' a. .., ........ 
"CE 

CIOO. 
-eva. 
o..:::t:~ 

10" Dia. borehole 

15 0.9 

* For Detail refer to plate 12 
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JOB NUMBER 

17497,001.12 

1.3 

0.8 

--
~ 

.c 
a_ 
Q) 

0 

0 

5 

10 

15 

-...... -

Q) 

Q_ 
E 
en 

(f) 

"""' Q) 
.c Q_ 
a_ E 
O.l en 
0 (f) 

LOG OF BORING __ __:_:M...:...:W-=-=-2 ---
Equipment Hollow-Stem Auger 
Elevation Date 7 I 4/85 

SANDY GRAVELLY SILT Fill 
BROWN AND GRAY SILTY CLAY (CL) 

LIGHT BROWN SILTY SAND (SM) 
medium dense, saturated 

RED-BROWN CLAY (CH) 
very stiff, moist, with few 
silt pockets 
End of Boring - 6.5 feet 

Note: Augered without sampling 
to 4.5 feet. Classifica
tion based on auger cut
tings and nearby boring(s 

LOG OF BORING ___ M_W_3 __ _ 

Equipment Hollow-Stem Auger 
Elevation Date 7/5/85 

0~~~--------------------------r GRAVEL, SILTY SAND AND CLAY 

15 

JGRAY SANDY CLAYEY SILT (ML) 

RED-BROWN CLAY (CH) 
stiff, saturated 

End of Boring - 10 feet 

Fill 

Note: Augered without sampling 
to 8 feet. Classificatio 
based on auger cuttings 
and nearby boring(s). 

LOGS OF BORINGS MW2 AND MW3 
Pine and Tuscarora Site 

PLATE 

828 Niagara Falls, New York 
f);JED 



..., "'0 
0 QJ c:: 
0 u ::1 .... "' 0 ...... c.. !.. 
Ill ~~~~ 0>~ 
]1: "OE -"'E 
0 Cn:lC.. Clue.. 
a; -QJC.. ..... "' c.. 0.. :X:~ o..co~ 

24 0.7 0.6 
14 6.4 0.5 

0.5 0.5 

MONITORING WELL** 
;J "'0 
0 QJ c:: 
0 u ::1 .... "' 0 

DETAIL ........ c.. !.. 
V'l V'l~ ~ 
3: -oE -'"'E 
0 Cn:lC.. cue.. 
;; -QJc.. -"'c.. 

0.. :X:~ o..co~ 

22 0.7~A~ 0.6 B 0.6 

7 1.3 0.4 

7 0.5 0.4 

3.9(A) 
11 0.8(B) 0.4 

8 0.4 0.4 

2 0.8 0.5 
WH* 0. 7 0.5 

1011 Dia. borehole 

211 Dia. well screen 
WH* - Weight of Hammer 

**For Detail refer· to late 12 
Harding Lawson Associates 
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~ 

- Q) 

.c Ci. 
0.. E 
Q) ro 
0 (/) 

10 

15 

~ .... -"'-' Q) 

.c Ci. 
0.. E 
Q) ro 
0 (/) 

15 

LOG OF BORING MW4 

Equipment Hollow-Stem Auger 

Date 7/6/85 

CLAYEY 
SAND AND CONSTRUCTION DEBRIS 

medium dense, moist 
refusal (concrete) encountered 
at 4.7 feet Fill 
End of Boring - 4.7 feet 

LOG OF BORING _ ____.:.M.:..:...W.:...::__:.4..:....:A:__ __ 

Equipment Hollow-Stem Auger 
Elevation Date 7/6/85 

CONSTRUCTION DEBRIS 
RED-BROWN A~D GRAY CLAY WITH SILT 
POCKETS 

stiff, moist 

Fill brickbat 5.7 to 6 feet 
white lime grit and charcoal 
6.6 to 6.9 feet 

DARK GRAY CLAYEY SILT (ML) 
'loose, saturated, with wood 
'fibers and roots 

RED-BROWN SILTY CLAY·(CL} 
Very soft, saturated 

. -End of Boring - 12 feet 

LOGS OF BORINGS MW4 AND MW4A PLATE 

Pine and Tuscarora Site 
Niagara Falls, New York 829 
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MONITORING WELL* 

L 

* 

DETAIL 
..., 

ClJ 0 
t=~ f.l 0 u 

4- "' ...... 0. 

"' "'~ 
3: -oE 
0 0'00. 

-C!Jo. 
co 0.. ::x::~ 

().:9: ·,.·,<:)\; 

f;.}; ··.;o· .~?~ 
~~3: 

1---10" Dia. borehole 
1', . 

Q.~-q_: 

Po{.~ :ob.···· 0· .• 

oO'. k?:~::~ b·:9 a}~~ .~g 

13 0.4 ... , .. 1-- . ..... ...... - ...... -...... . ..... ...... - . ..... 0.5(A) - 9 0.5(8) ...... . ..... ...... ...... -...... . ..... ..... - ...... 4 0.7 ...... -.. . ..... 

2" Dia. wellscreen 

For Detail refer to Plate 12 
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"'0 
c: 
::l 
0 
!... .,..._ 
.:.<E 

ouo. 
-"' 0. .o..cc~ 

0.5 

"'0 
c: 
::l 
0 
!... 
en~ 

.:.<E 
OUO. 
-"' 0. o...-cn-

0.4 

0.5 

0.4 

~ MWS - LOG OF BORING -- (]) 

.!:: Ci Hollow-Stem Auger o_ E Equipment 
(]) co 
0 (f) 7/8/85 Elevation - Date 
0 BROWN SANDY CLAYEY SILT 

with trace gravel 
Fill 

refusal (concrete) encountered 
.1 at 5.2 feet 
5- End of Boring - 5.2 feet -

Note: Augered without sampling. 
Classification based on 
auger cuttings. 

10-

15-

_...... 
LOG OF BORING 

MWSA 
;:::: 
"'""' (]) 

.!:: Ci Hollow-Stem Auger o_ Equipment E 
(]) co 
0 7/8/85 (f) Elevation - Date 
0 /:'Y BROWN SANDY CLAY AND SILT WITH :~·~: CONSTRUCTION DEBRIS /::i-/:,-: 

[/,~.·~ 

~~ Fill ~ 

~~~~ 5- concrete 5.5 to 5.7 feet 
x~t 
~~: 
~ DARK GRAY CLAYEY SILT (ML) ~ -

X loose, saturated, with wood 
fibers 

10-~ brown and below 10 feet gray 
f-l End of Boring-11.2 feet 

Note: Augered without sampling 
to 5 feet.· Classificatio 

15- based on auger cuttings 
and nearby boring(s). 

LOGS OF BORINGS MWS AND MWSA PLATE 

Pine and Tuscarora Site 
Niagara Falls, New York 830 



MONITORING WELL* 
DETAIL 

+' 
0 
0 .... 

........ 
Ill 
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0 -CXI 

4 

(lj 
u 

"' Q. ., ....... 
o~[ 
-(ljQ. 
a...::r::~ 

0.5(A) 
0.4(B) 

"C 
c: 
:::> e 
C'l---

otl 5. 
_,Q. 
a.. Ql...-

0.3 

10 11 Dia. borehole 

Wf+!i+l+-2 11 Dia. wellscreen 
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~ - Q) 

Q_ J:: 
Q_ E 
Q) Cll 
0 (f) 

0 

..L .. 

5-

••••• 

15-

~ ..... -""-' Q) 

J:: Q_ 
Q_ E 
Q) Cll 
0 (f) 

0 

5 

10 

15 

LOG OF BORING MW6 

Equipment Hollow-Stem Auger 
Elevation Date 7/10/85 

BROWN CLAYEY SILT WITH CONCRETE, 
GRAVEL, AND PARTIALLY CEMENTED 
FLY ASH 

DARK GRAY CLAYEY SILT (ML) 
loose, saturated 

IRED-BROWN SILTY CLAY (CL) 
· soft, saturated 

End of Boring - 10.5 feet 

Fill 

Note: Augered without sampling 
to 8 feet. Classificatio 
based on auger cuttings 
and nearby boring(s). 

LOG OF BORING __ :..:..:Mo..:..W=--7=-----
Equipment Hollow-Stem Auger 
Elevation----- Date 7/8/85 

LIGHT BROWN AND GRAY CLAYEY SILT 
with trace gravel 

Fill 

BROWN SILTY CLAY (CL) 

IRED-BROWN CLAY (CH) 

End of Boring - 7.8 feet 

Note: Augered without sampling. 
Classification based on 
auger cuttings. 

LOGS OF BORINGS MW6 AND MW7 PLATE 
f. 

Pine and Tuscarora Site 
Niagara Falls, New York 831 
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PINE/TUSCARORA SITE 

FIELD INVESTIGATION 

HEALTH AND SAFETY PLAN 

May 13, 1985 



Harding Lawson Associates 

JOB SAFETY PLAN 

Part 1 - Site Information 

1. 

3. 

4. 

5. 

6. 

Site: Pine/Tuscarora Site 

Location: Niagra Falls, N.Y. 

Plan Prepared By: Steve Neely (p.M.) 

Plan Approved By: Ton~ Wood (Safet~ Officer) 
Plan Revised: 6/6/85 

2. 

7. 

Job No.: 17497,001.12 

Date: 5/9/85 

Date: 5/13/85 
Approved: Tony Wood 

8. Facility Description: The 4 acre site is relatively flat and was originally marsh 
lands that were filled in with waste materials. 

9. Status (active, inactive, unknown): Inactive (Residential & Commercial property) 

10. Unusual Features (dike integrity, powerlines, etc.): Niagara Mohawk powerl i ne 
and parallel underground water and brine pipelines cross site. (see Attachment 1) 

11. History (injuri~s, exposures, comP.lajnts): 403 drums HCB plus 101 truckloads BHC 
reported by 011 n to ~ave been bun ed betweefl 1955 _ 1957. No known 1 nJUrl es, 
exposures, or compla1nts. 

12. Surroundings (location with respect to residences, businesses, natural features): 
Residential and small business nearby. (see Attachment 1) 

13. Site Sketch (attach sketch showing salient features) (See Attachment 1) 
14. Climate: Cold winters, warm summers. 70° - 80° expected daytime temps. 

June through September. 
a) average wind speed and direction: Prevailing from West to East. 

b) 

mean high temperature 

mean low temperature 

July 

70-80 

50-60 

October January 

15. Hazardous Material Type: _Liquid _lSolid _Sludge _Gas /Vapor Other 

April 
60-70 

30-40 

----
* 16. Hazardous Material Characteristics: _Corrosive J..lgnitable ~Toxic Volatile 

0 Reactive Radioactive _Carcinogenic Other Pers i stance 3 --------------------------
* CERCLA Hazard Rating 



17. Chemical Information Summary 

Material Name BHC HCB BHC Chemical Constituent C6H6Cl6 C6Cl6 Information Reference/Page 
Hazardline Haza rdl i ne Sax 

--- ___ [ _______ --
--

Likely Encounter 

Source ( 1) So1l & -G. W. Soil & G. W. 
Phvsical State ( 2) Solid Solid 
Concentrations 

Measured or Estimated? Unknown ~ Unknown * I Media II II I 
Maximum Value II II I 
Minimum Value II II I 
Pure Chemical Characteristics 

Water Solubility G/lOU G H..,U t!l ZUUL O.UOl G lnsoluble 
Vapor Density A1r = 1 N.A. Y.8 
Flash Point Closed cuo Nonflammable 468uF 
Vapor Pressure @ 20uC MMHG < 0.001 1.0 0.0317 LEL - Combustible 
UEL 

L__ ____ - ______________ cJ;ombu~ti_hlg _ L__ _____ 
------ -------· --------------------------

Hazard Specifics of Pure Chemical 

TLV (8 hrs. TWA) 0.5 M(j/m' * N.A. * LDSO/LCSO N A * N.A. * 5-25 mq/kq IDLH Level 1000 Mnfm3 None Soecifie Odor Threshold Mustv Odor N.A. Hazard Property ( 3) 
Toxic Toxic 

Exposure Route ( 4) " * * * Toxic Effects ( 5) 
(See Attachme jlt 2) -- ---------- -.1.----------------

( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
(2) Liquid, solid, gas, vapor, dust, fume, mist, sludge 
( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, 

carcinogenic, infections, etc. Fill in all that apply. 
* Monitor breathing zone with PID approximately 

every 10 minutes. (See Item 20 for PID action levels.) 
* * Inhalation, Skin absorption, Ingestion, Skin or Eye contact 

-

' 

I 

-
Cattle Oral_ 

I 

( 4) Inhalation, Skin Absorption, etc. 
( 5) Exposure symptoms and effects 

N·A. Specific informat~on not available. 



Task Description: Field Investigation 

(Test Borings, Test Pits. Installation of Wells) 

- - -·· 

18. ANALYSIS OF KNOWN OR SUSPECTED 
UNMITIGATED HAZARDS 

fiazard Type How Does Hazard Exist? 
Drill ria and associated equioment 

~lechanical 

Overhead Powerlines 

Electrical 

Site wastes BHC & HCB 
Chemical 

Restricted body ventilation in oersonal 
Temperature ot·otective clothina. 

N/A 
Acoustical 

N/A 

Radioactive 

N/A 
0 l Deficiency 

N/A 

Biohazard 

Expos: Frequency of exposure to the hazard event 
cont - many times per day 
freq - once or twice per day 
occ - once a week or month 
seld - once a month or year 

Prob: Liklihood that an injury will occur upon exposure 
cert - certain 
like - 50/50 chance 
unu - unusual 
imp - improbable 

Conseq: Degree of injury if one occurs 
fatal - fatality 
ser - serious, requires hospitalization 
mod - moderate, requires out-patient care 
min - requires on-site first aid 
chron - chronic, no acute affects 

19. RISK ANALYSIS 

Expos Prob Con seq 

Cont. Unu. Mod. 

ser./ 
Occ. Imp. Fatal 

Cont. Unu. Min. 

Occ. Like Mod. 

Task Name: Field Exploration 

20. MITIGATION MEASURES REQUIRED PERSONAL 
PROTECTIVE EQUIPMENT 

Usual drillirut precautions 
LEVEL A B X C D 

Modified 
Keep safe distance from a 11 e 1 ectri c 1 i nes Head: Eye/Face: 

Safety Goggles 
Hard Hat Face Shield (1) 

Se~ bglow Hand: Body: 
Work Cloths 

Neoprene Gloves _B_i~~e~~)or 
Us~ ~9utiQn io nersonal nrotgGtive Lung: ov Cartridge Ear: N/A 
~;lotbing, 8vQjd beat stress. Respirator with : 

filter (3) 

Foot: · 
Steel toe/ 
Steel Shank Rubber 
boots 

Special Equipment Required: 

Special Procedures Required: 
(1) Face Shield used if liquid waste encountered. 

(3) Uo to 5 born* TataLHI'dmcQJ'h_QOS use OV respirator with filters. Greater 
than 5 oom* - evacuate uo_•llimLond make_determination on protective 
emtinme_oLbefore continuing. (See At~_:ll 

Wind direction indicator to be attach~___j;Q___(jj-ilJ ria (l.e., small flaas or 
ribbons, etc.} 

No smokjog or eating on site before decon 

* measured in breathing zone approximately every 10 minutes. 



21. Required Personal Protective Equipment (Inventory List) 

Task: Field Exploration 

Level: A B _x_C _D Modified 

Head 

_x_ Hardhat 

Hand 

X Neoprene 
Vi ton 

Nitrile = Underglove 

Body 

Full Encapsulating Suit: 

Eye/Face 

Safety Glasses _x_ Face Shield * 
X Goggles 

PVC 
Other: 

------~---------------------

_X_ Two Piece Rain suit, *1'\,1ateria I = _P:-V~C:::.__ ____________________________ _ 
One Piece Splash Suite, Material = ---------------------------------- Tyvek Suit Tyvek/Saranax Suit _X Tyvek/Polyethylene Suit* 

X Cloth Coveralls X Other: Standard work clothes (long sleeves) 

Lung 

X SCBA* {open circuit, pressure demand) : 

_ Fu II Face Respirator, cart ridge = --------------------------------
X Half Mask Respirator, cartridge = OV (organic vapor with dust and mist filter) 

Ear 

Foot 

Other: 

Earplug, type = 
Earmuff, type = 

_L Boots, type = Steel toe - Steel shank rubber boots. 

_ Disposable Overboots, type = ------------------------------------

22. Special Equipment, Facilities, or Procedures: Refer to Items 20, 23 and 28. No 
smoking or eating within Exclusion Zone 1 and Contamination Reduction Zone 2. 
All personnel entering Zones 1 and 2 will be safety briefed on standards 
established by this plan. 

*To be employed if deemed appropriate by site safety officer in accordance with 
Item 20 and Attachment 3 of Safety Plan. 



23. Decontamination Procedures: Seal drill holes per work plan Sec. C3.C.3. 
Decon of personnel and equipment per Attachment 4. 

24. Investigation-Derived Material Disposal: Excess auger cuttings and excess water 
from well development will be stored in 55 gallon disposal drums and placed in 
designated staging area for Olin to transport and dispose of in approved Hazardous 
Waste Facility. Disposal details to be added as an addendum to the Safety Plan 
once finalized by Olin. 

25. Site Resources 

26. 

Water Supply: Available from vacant motel building west side of property. 
Telephone: Office west side of pr-operty. 
Radio: ~N~/A~-----------------------------------------
Other: 

Team Member Responsibility 

Blaine Butaud (01 in} Safet~ Officer 

Mike Bellotti (Olin} Assistant Safet~ Officer 

Steve Neel~ (HLA} Project Manager 

Bruce Stearns (HLA} Field Engineering Geologist 

John Sniderhan Lead Driller 

Date of Date of 
Safety Physical 

Training 1 Exam 

March 1985 Feb. 1985 

March 1985 June 1985 

AQril 1985 June 1985 

Ma~ 1985 Ma~ 1985 

March 1985 Nov. 1984 

27. Emergency Telephone Numbers 

Phone/Radio Location: Phone-Office west side of 12ropert~ 
Ambulance: 
Hospital Emergency Room: 
Poison Control Center: 
Police: 
Fire Department: 
Airport: 
Explosives Unit: 
EPA Contact: 
State Contact: 
Client: 

28. Emergency Equipment Location 

a. Safety Shower /Eyewash 
b. First Aid Kit 
c. Fire Extinguishers 
d. Other 

Niagara Ambulance (284-4228) 
Mount St. Mar~'s HosQ. (297-4800} 
278-4511 
278-8111 or 911 
285-1233 or 911 

285-1233 or 911 

Gregor~ Shkuda (212} 488-3295 
Mike Bellotti/Blaine Butaud (615) 336-4576 

Contamination Reduction Zone (See Attachment 1&1A) 
Contamination Reduction Zone (See Attachment 1&1A) 
Aboard Drilling equipment. 
Emergency eyewash bottles on drilling equipment. 

29. Emergency Routes (give road or other directions; attach map) 
Hospital (See Attachment 5) 

Other -------------------------------------------------------------------



Prevailing Wind Direction ... 
Site Boundary 
(Area = Approx. 4 Acres) 

. .·"' . ""---- . . __; . 
~, •. Cayuga Cr~ · 

~ ............... --.,~ 
. . . •· 1/ 

If : ZONE 1 
• 
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I ZONE 1 
Town of ~ • • • Niagara Falls I 

City Line I 
1- • • • 
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"' u ZOf.!E 3 Vl 
;:::, 
1-

ZONE 1: Exclusion Zone~~~~-~~~~~~~~~~~~~~~~~~~~~~~~ 
ZONE 2: Contamination Reduction Corridor 

(See Attachment 1A for Details) 

ZONE 3: Support Zone 

0 100 
1"=100' ~~~~-;;;;;;;;;;;;;;;;~ 
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scale feet 

SITE PLAN 

Niagara Falls Site 
Olin Chemical Group 

APPROVED 

Pine Avenue 

ATTACHMENT 

1 
REVISED 

1'171< 



ZONE 3 SUPPORT ZONE 

CLEAN CLOTHING AND RESPIRATORS --~ 

VA CANT MOTEL 
BUILDING 

RESPIRATOR DROP CAN 

CLOTHING DROP CAN 

LEGEND 

DRAWN 

/ (71, 

1>'<1 Access Control Point 

---Hot Line 

Harding Lawson Associates 
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. WORK TABLE 

PLASTIC SHEET 

..._-+--- DRESSOUT AND REDRESS AREA 

J 

-« 8' HIGH PLASTIC CURTAIN 

...., ___ 2"x4" SUPPORTS (TYPICAL) 

BODY GLOVE BOOT 
DECONTAMINATION AREA 

~--+--- EQUIPMENT DROP AREA 

SCALE; 1"=3' 
(Approximately) 

CONTAMINATION REDUCTION ZONE ATTACHMENT 

Niagara Fa 11 s 
Olin Chemical 

APPROVED 

Site 
Group 

REVISEO 

tnK_ 

1A 



CI~MICAL NAME: 

LINDANE BHC 

!'"OR MULA 

CH:::M ICAL NAME 

LINDANE 

FORMULA 
C6H6CL6 

SYNONYMS 
BENZENE HEXACtl.OR!DC 
uETGX 25 
NCI -CC02!J.ll 
TAP 85 
TRI-6 
GAHMA·-8:-C 

NA 2761 

NOTE: In order to be overlyconservative in 
developing the health and safety pro
cedures presented herein, information 
on the most hazardous of all BHC 
isomers, lindane, was used to develop 
the procedures. Lindane, which is the 
gamma isomer of BHC, is not expected 
to be at the site. The only BHC 
isomers expected on site are the 
alpha, beta and delta isomers. 

CYCLOI~i:iANL 1,2 ,3, <1. 5, 6-H£XACHLCRD-, G~MHA-LiOMCtl 
8ENZ9!E HEXACHLO!=! ID:::·-GAMMA-! 5-JMER 

GAMHA-HEXAC~!LORAN 

GA:'!I'IA-:·IEXCHLOROCYCLG!·!EXANE 

GAHIA-1 ,2,3 ,4,5,cd.EXACHLO~:OCYCUU:::X.~~IC 
GA/'!MA-t!EXACHI...ORJB8-IZENE 

HEXACHLOROCYCLOHEXANE, G~t;~A-: SQMEK 

1 ,2, 3, <1,5,6-HDACHLOROCYCLO:iEXA."l[. G~MMA-!SOi'iEH 

GAriMA-BENZ:N[ : !EXACI ii...O~:ID!::: 
GAlf."iH-HS.l.J 

DOH 
BHC 
OH::i12810 

PERHISSI3LE EXPOSURE LihiT 
0.5 MG/r3 OSHA T:•!A 151-:PI NOTATIONJ 
0.5 i'IG/l'\3 ACG~H THA ! S:(lN ~10; AT::ON l 

ANII'!AL CARCINOGCN I IARCJ 

SUSOJECT HU!'.AN CARC!NOG:::N I NTP J 

HEGATIV: CAACINOG[N I"l RATS/~.IC[ I~;CIJ 

1'11JTAG8'1IC DATA !RTECJ 
ACC:::PTA!3LE DAILY INTM(C !FAOM:OJ: 0.01 MG!I\G 
SUR'JEILLAh{:E INO~X CLASSitiCrlTICN II: :lQT£NTlAi... :<G:·I ; li::AL T:! :tf'ZARD 
CERCI..A !lAZARD RATU!GS - T'JXICITY 2 - IGNIT?!i3ILIT':· 1 RCACTii,JITY 0 · 

iJE.'lSISITNCE 3 

TOXICOLOGY: LINDANE 15 A CONVULSANT POISON AND SU<jP!::CT CAACINOGEN. 

~.?OSUXE TO LINDANE IJAPORS iHLL IRRITATE TilE E'fES. NOSE ~ T: IROHT. 
REPEATED OR PROLONGC CONTACT :,JILL LEAD TO DERMATITIS. 

""E: ':lPESHIJLJ LIMIT 'JALUE ~IHS SET AT A L<::.JCL Fl :::~Cv::~T C·.•"i'.KSIOI·':i. 
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IlttEDIATELY DANGEROUS TO LIFE OR HEALTH CONCENTRATION 
1000 HG/tG 

OSHA/NIOSH 

PHYSICAL DESCRIPTION 
COLORLESS SOLID ~liTH A HUSTY ODOR 
PrnE HATERIAL IS ODORLESS 

CI£!1!CAL. AM> PHYSICAL PROP1JlT!ES 
I'IOLECULA.:t HEIG!-IT : 2.9 ·:J . :32 
BOILING POINT AT 1 ATM, F: OECOI"PDSES 
SOLUBILITY IN W!IDl, G/100 G ~lAID AT 20C: 0. 001 G 
FL.ASII POii !T, cLos:::o cu;;, F 1 OR OPEN ct:P lF oc 1 : N'JNFLAMI".AGLE 
VAPOR PRESSU4iE @ 20 C, MMHG: < 0. 001 Mi'! HG 

MELTING POINT, F: 234 F 
UPP!::R 0-"PLOSIVE LIMIT .::N Al::l, '1. i3Y IJQLUME: ~ 

LOHE!l EXPLOSm;: LIMIT !N AIR, 1. CY VOLUME: ~ 

INCOMPATIBILITIES 
STHONG ACIDS 
iiZAT 
THERMAL OECOI'IPiJSITION P>lOOUCTS ARE Jl.AZARDOUS ANO/CR TOX:::C 

PERSONAL PROTECTIVE EQUIPMENT 
FOLLCIHNG INfORMATHJN FROM N!~SH/ 05:1A ' OCCJPATIONHL HE.4L TH GlJIDEL!NES 

i-OR a-!EM!CAL HAZARDS": 

PREVENT SKIN CONTACT, llf!EP.C SKI'l COi~TA,:T MAY CCCCR 
WEAR IMPEP.'JIOiJS CLOT"-IING 
ki(AR GLO\.IE':i 
l-J:::AR ?AC::SH!:LD 19 I~Cil liiN!~JHl 

PLAC£ CGNTAMI'lAT:D CLOTHING IN CLOSS) CC:NTAHiC'iS •~c:!:l 5 f2RAGE: U~TIL 
LAUtlQER:O OR OISCAAJED 

IF CLOT:UIJG :;:s TO CE LliUN!lCRE:.J, INFORM Pt:.PSO~! ;:JCRFORI'II'·IG CPS~ATlON QF 
CDNTAMINA,'lT Is HAW!DOU5 PRO::>E>!TICS 

AC~IH "GU!DELIIES fOP. S!::LECTION 0::' CHEMICAL. P~!J1EC!i'ii: 

cu:miNG" INDICATES THE FOLLOWING MATERIALS AND 
p;::QTECTIIJC: RATINGS 3Y !NOEPENJ8H VENDORS AGAINST 
INORGANIC GASES: 

EXCELLE.H I GJOO : 
BUTYL RU£8ER 
NATURAL RUS8ER 
NEOPI<ENC 
NITP.Ili RUBBER 
POLYVINYL CfLORIDE 

GOOO/FAIR: 
NEOPP.E~EISTYRCNE·-8UTADICNE 

NITlULE/rfJLYIJINYL CHLO~!IDC: 

POLYETHYLeNE 
a LCJRI'lA TEil POLYET'rl"fLE.'~E 

POL YCRETllANE 
STYRENE-!:'UfADlrnE ~!U38Cl=! 

FAIR/GOCO· 
P•J!.. yt;:~YL ALCJfO... 

A J.i!DS WiRIATION IN RAT:NGS !S 1:-IOICf!Ti:Il FJQ \'l70t-i ATTACHMENT 2 



· PREIJENT f:MY POSSIBILITY OF EYE CONTACT 

WASHING C:-IEJo!ICALS FROH THE SK!N 
IHH£DIATO.Y ~!lEN SKIN BSCCMLS CONTAMINATED AND AT THE DiD OF viORK SHIFT 

ROUTI!E CHANGING OF WORK CLOTHING 
AFTER b!ORK SHIFT 

CLOTHING REMQtJAL fOL.LO\.JING .;cc::JS?-lTAL CONTAMIN~TION 
PROMPTLY IF IT IS NON- It".PEJ:'H'IOUS AND CONTAMINATCD 

SPEC::=-IC EMERGeNCY Pf<O•JISIONS 
QUICK DRENCHING FACIL!iiES WITH HI Il'!I1EDIATE ~!ORK AAEA wt1£.QE :riPLOYIT • S 

BODY MAY BE EXPOSED TO SUBSTANCE 
EATING AND SMQ!{ING S!IDIJLD NOT E!:: PIJlHITIED IH I~HCD!ATE \ol'OQI( AAEA 
WAIT:R fOUNT;HN PQO:.!!Gm::D IN WOHK A::lEA 
CLOSED SYSTCli I!- SL!SSTANCE TO BS U5ED 

RESPIRATOR SELECTION i UPPE!=: Ll!'f!T QE:t.t!C:O:S PSlMITTID l 

25 liG/113 
- CHEMICAL CARTRIDGE RESPIRATOR 

WITH AN ORGANIC VAPOR CA;:TRIDGE 
1.oliT:-I A i-ULL FAC:.::·-PIECE 
WITII A DUST AND MIST FILTSl 
INCLUDING PESTICIDE P.CSP Il=:ATm::S M::CTING THESE ~:QUIREMOOS 

- GAS MAS~ 
!CHIN-STYLE OR FRONT-· QR GAC!\-MOUNTED CANISTER! 
~liTH AN ORGANIC IJAPOR CANIS~ 
WITH A DUST AND li~ST F!L TCR 
INCLUDING PESTICIDS RESP"P.A:ORS MEETING TIIESE P.[QUIRE~ENT5 

- Su~PLI:.::O-AIR RESPIP.ATGP. 
~liTH A FULL FACE-::>lt::CE, HCLMENT, o:-: HOOD 

- SELF-CONTAINED 8RCATH:NG APPAKATUS 
Wii!i A FLU FACE-!=·IE:E 

CSCAP!: 
- GAS M4S:: 

PRm1!DING PROTECiiON AGAiNST ~C::l :;ASE5 
INCLUDING PESTICIOZ RESP f~ATO~:S MfE\ING T'olCS: Rt::QU:?.E:iE~TS 

- SELF-C!JNTAHiED 8>-:SATi-:ING APP?tRHTUS 
- SUPPLIEJ-AIR SUITS TO ::'RZ'JEi'lT SKIN CJNTA•:T AND ,::.:jXLIAP.Y SEU" · 

CONTAn!ED !::REATHH:G A~PAR~TUS 

5 MG/M3 
- et:£1'!ICAL CAP.Tm)Gc Rt::SPI~:ATCR 

WITH HN ORGANIC t.IAPOR CAI:lTRIDG::: 
WITH A OUST AND MIST fi~T:R 

- SUPPL!CD--A~>\ P.ESP!RATOP. 
- SELF-CCNTAlNCD [;REATIIING A~·i'AR.:.Tu:; 

500 MG/1'13 
- PONERCD AIR-PUlUr'tiNG R::SP!riATDr! 

:.o~rnt AN ORGANIC tJAPOR CAI=:TP.:DG::: 
WITH A fiiGI:-EITIC:C~iCY P~TICULfi TC ?!L r:ii 
INCLUDING p:;:s::·:I~E >:i::SP l?.AT:JRS M;;:ET!NG i:ICS:: ::l!:QUif<::rDliS 

- T'fr:'E 'C' SUPPLI .::r;--,; If: :::cs;; l ;lA TOR 
- SU~PLI:O-hiH ~ESP:RAiJR 

CPUm:s !N P:::CS:iLF:C-:JCl'IAND, POSITI\1':·-P>:.:s!:::.:RE OP. CC~H:M.'OL'S- r.L}\o: 
r:oc::: 
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1000 l".G/M:J 
- SUPPLIED-AIR RESPIRATOR 
- TYPE 'C' SUPPLIED-AIR R~SPIRATCA 

OPE.QATOl IN PR:::SSUHC:-·DaiAND. POS!TI 1;C:-PRC~SURl::. OR SONTINUQ!JS ·fl.O~J 

HODE: 

FIREFIGHTING 
- SELF"-coNTAI!£0 Gf:EATIHNG APPARATUS 

WITH A FULL FACC:··~:!:C:C::: 

OPERATED IN PRSSSlmE-DEliANO CR POSITI\1~·-PRCSSUP.C !-00~ 

RllJTE OF ENTRY INTO 300Y 
INHALATION 
SKIN ABSORPTION 

INGESTION 
SKIN 00 EYE CONTACT 

SYMPTOMS 
EYE :::P.RITATION 
NASAL I~R!TATION 

THROAT IRiETAT:ON 
SKIN IRP.ITATICN 
DERi"'.<ITIHS 
ANXIETY 
EXCITAT:O:J 
CONFUSION 
PAREST:·t:SIA 
HEADACHE 
DIZZINESS 
WEAKNESS 

NAUSEA 

VOMITING 
TRE"MORS 
DIAAxHEA 
CO~!VULSI!JNS 

DYSPNEA 
CYANUS~S 

APLASTIC At-ICMI~ 

M1JSC~JL4P. ~PASH 

f!EPATIC ENLARGOiENT 
U 1JER DAMAGe: 
K!miEY DAMAGE 

!iEMAru:liA 

DARK URINE 
SXIN P~GKENTATION 
HEFATIC C.~i::{ IN EXPEniMEN7hL Al"i!i'IAL:J 

FIRST AID PROCEDUAES F!JLLQI,JING EXPOS\J!E 
IF TII!S m::t'IICAL GCTS !NTC 71-:£ CYC~, !~OIATCLY l·'ASH Ti:C E'!'ES 
'AITH LARGE AMOUNTS CF ~JATCR, OCCAS IONALL'f LIFTING HIC !...0 1 ~£::(:: A.~D 

IJPPE'R LIDS. ::;E; MaJ!CAL ATTENTION r~;'\CD~AT:LY. CONTACT LENSES 
SHOt.Ul NOT 2E ~mN ~ WORKING WI'Ti·l TIHS Ct EH!CAL. 

IF T:HS C:ILOJ:ii:.JATE!) HYJROCA;.o:;cN GCTS CN SiGN. Ii~MED!II":EL':· 

i·!AS:l ::iK!N 1!!-:-! I SOAP AND L·IATQ. ~:Ui:B!NG ~CQ;-I:JL. f.;R f!N:;u:-:C 

'JF GR::E~l SOAP . 
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IF A PERSON DRC:.:!n:ES IN LARGE ~OUNT!:i OF T!:IS CHEMICAL, MOVE THE 

EX'POSED PERSON TO FRES:i AIR tiT ON\..1.::. Ii- BREATHING !li!S STOPPED 
PERf0!~11 ARTIFICIAL R:SPIRATION. i(!::EP THE AFFECITD PERSOH ~!AAM 

AND AT REST. GET 11r:DICAL :!.TTCNTION AS SOON AS POSS!CLE. 

WHEN nus C!£HICAL liAS BEOI Slo/ALLQ!.'ED, Il't-'1CDIATCLY GET l'it:DICAL 
A~ION. IF MIDICAL ATTENTION IS NuT :MMEDIATOLY AVAILABLC. 
GET THE Hfi="ECTED P:RSON TO ~1 0li!T BY !lAVING !liM TOUC!l THE (3,:.Ci< 
a:=- HIS THf:iO~T ~JIT!i :-J!S riNGeR OR 8Y G!IJ!NG :.tiM SYRUP Of !PC:CAC 
AS DIRECED ON PACKAGE. nus NOtt-PRt::!.iCR:L?TION DRUG SHOULD GE 
KEPT WITH EMER~CY MeDICAL SUPPLIES IN TilE OOR:<PLACE AND :s 
AVAILABLE AT HOST DRUG ro..JNTERS. DO NOT "iAKE AN UNCOt-tSCIOUS 
PEKSON IJOMIT. 

Ir "!HI 5 ! !ALOGENA TED PESTICIJE IS St~ALL.OWEO. INDUCC 
IJQMITING ~liTH SY::!!JP OF If:•[:;:CAC. ADMINISTEP. ACT!'.IATCD 

CH?.RCOAL FOLLOt-iEJ BY GASTKIC LAVAGE WITH 2 TO 4 LITC:::S 
o:=- TAl=· l_.iATEJl. rD: .. LQI;] ''liTH SALIN::: CATHARTIC. JO NQT 

G!i.1E rATS OR OILS. PEJlrO~M LAVAGE WITH 200 ML OF 

20l MANNIIO'. USING A STO:"'ACH TUB:. ADM~NISTE:.! O!AZ!::PAM 
( 10 Hll INTRA\Ie!CUSL Y A5 AN riNT!SC~WULSANT. T CON
VULSIONS PERSIST. CSE A N:U~OMUSCUl.A'l m .. OC!<!NG A';E.'!T. 
?"OR 1-:YPCJlACTI'.'ITY OR T~CMJRS. G:i.'Ji: 100 MG UF PHENO·· 
3AR8lTAL SODIUM SU3CUTANCOUSLY HOURLY 'jNT:!:L CONVUL · 
SI::NS AxE CONTROLLED CR L!NTH. 0.5 G !·:AS SE::"' Grt':::N. DJ 
~~T G!tJE STI~NTS. 
!DREI58ACH - f-l.ANDCGO!< OF POISO"'I'iG. 11TH ED. l 

ORGANS 
EYES 
SKIN 
CENTRAL N5WCt.:S s·r::; T:H 

SLOO!l 
KimiEYS 
!..I IJEP. 

STATUS OF r.E':;ULATOf!Y GFGP.C!:~CIJT 

CSi!A SIANOrll=:O 2'lC?i"!l9lO. !2t''J H~?A;.;D COMMUNICATION 
I=.[;)JU!RE'l ::~~!CAl. !";;Nlif:~C!iJRCf:S fiN!J IMPORTSl5 TO ASSCSS T'IC ·!AZARJS 

c::: CHEMICALS ~J:·IW 1 ': o r::liJcu:::: o~ !MPORT, AND ALL ::r'.PL;:;rE:s :1~v I~-JG 

!JG>;KPi..?'.C~: :~! TH::: 1'!8t:Li:-Aci~f.<LNG D~VIS!CN, STANDA~:D INDUST::liAl.. C!..A:O:: · 

~FICC.T!ON C:J:Jt:S :::0 1i :::.OUG;l 3?, TO P~O'iiD( INFORMATION TO TIICIR C!"fPLCTCS:~ 

CONC:::::Nl~G H>G,r:oc-us c:-:r::rm:~:..S 8Y MCANS (:F HAZARD CCMMUNICA !"ION ::'~JG.:i~!"S 

INC!..L'D!NG L?·l:aS, ;-:AT:.:!-<Ii"tL s,;:=:TY DH TA s:·I£ET5, TRAINING. ANJ A:::c:ss TG 
l"'UTTEN RECCI,J5 

48FR5328C 1!/2~/83 

!="CLLOWI:-:'G O!:.~~A SD~mAr::DS A;.-PL !C;.C:LS TO SL:CST?lNCES LISTED 2'.'Ci-R~~'l0. 

OTil!:RI,JISf AJtJISE; 

JSFA STAN!lAkD 2?CI-xl7l0.1000 A:t:l CCJiTAMINHNTS 

TA3LE Z ·1 

os:-:A STA~iDAAD 2"CrP.1910. ':'4 \·E~TLATION 

o:•:A S":'"t.r{)~~:J ~Cti-11910 .2G Acc:s:; :o C:-'~:_o~:: cx;~o!::.;RE .::,:-~o ~c~:c;,~ 

~c:nR::OS ATTACHMENT 2 



051~ STANDARD 29CFR1910.132 PER~ONAL PROTCCTIV~ ~JUIPM[NT 

OSHA STANDARD 2?C!="R1910 .141 SA.IHTATION 

OSHA ST~~ARD 2'?D1U910 .151 ~!EDICHL S~RVICCS AND FIRST AlD 

OSHA STANOAAD 29Cn:!1910 .133 i::YE AND fACE PROTeCT::: ON 

40CFP.717 RECORDS AND REPORT~ Oi7 ;~~GATION~ TliAT Ci:!J'HCAL SU&~TA.'!CES 

C~USE SIGNIFICA.j.jT AI)IJCRS;:: R~ACT:'JNS TO H:AL T:-1 OR TilE CNVIRONI'i~T 

P.EOUIQES IW!UfACTURER~ AND CGHAIN PROC'..::S::iOfl~ Cf c::.CMICAL SU!3STANCCS 

P.NO MIXTURES TO KEEP RECORDS o:: SIGNifiCANT A!JUCRSC Q~CTIO~S TO HEAL·;-:·! 

CR TEE i:N'JIRON:IENT ALLEGED TO l·:i'1V[ GI:::N CAUSSD ~y A SUlSTANCE CR 

MlXTU.QE. EPA MAY INSPECT AND .~U~U:R~ RGlORTING 0:" SUL1l RECOi=!~~. 

48FH38179 08/22/83 

SUBSTANCE ESTABLISf£0 AS CONFIRMED OR SUSPECTED CARCINOGEN IPQ~IAL 

CARCINOGEN I SY TIE INiElNATIONA!... A~~y FOR RESCA.QC:~ ON CANCER ! I ARC I 

SUDSTANa:: LIST£!) AS I !(~WN TO s: CARCIN0Gi:1EC I OR I ~At REA5QNA8LY SE ilN

TIC:::PATCD TO CE CARCINOGENIC' IN NAT:ONfiL TGX:CULOGY f'::lOG~AM ! NVI rt!RD 

AN~UAL ~EPCRT ~~ CARCINOGEN~ 

40Ci-R116 DCS:GN4T~ON 0!7 HAZ,!.~"!QO'c;'.i SU8STANCC'.i 

[•!::SIGNA TED AS i IAZAf.:DOUS SUBSTANCE :::N ACCORDrlNCE \.iiTLf 

SECT:o:~ 311(3! 12l !A! o:= 7rfE 1-EDO::AL. i·i~Ti:R POLLUTIO''I COt-H;:!OL 

ACT, AS Al"£NDED. I"ic;.t:DES AriY I 5Ci'£;l:i (-Jlf) HYD~:ATE3, AS ~JELL 

AS AN'f SJLUTIOr.:S AND ;·EXTUP.ES CONTA:tHNG T!-ES Si.£STAI+:t::. 

43rR:0747 03/lB/78 

4"2FR27533 06i2.6/18 

~4rR102!:6 02/16/7'.J \AMENm!CNTl 

44:1H026:J 02! 16!79 1 AME:'!GMEc~TI 

44rRI>5-400 ~1113/T: !A~END!-\["'Tl 

44::1!66602 11/2.017? (,;!".EN0MEh11 

Ti:CHf'IU:L ;.sSISTAN:X ::m.(l CDl"P!..ETEDnUGLI~:ltO CL!::AN ~'AT:R ACT 

WJ!Al SECEON 311 

REGLJUT!JN OJ::Cl'll:LGATED CL:AN ~·JATCtl ACT !S'..!Al 5!::CT:ON 31! 

40CF::;l17 

!'!ONITO;::ti~/L['JEL'.i ~EASi.JREt'IE 1.f:' I'l D:::vELO::•H[~ T I PPDGRCS5 Ct..:::AN 

WAT;::R ACT (CI..JAl 

40CFR12~, Ai)i'E:IDI:< 0 - ~•ATIC:-i~L ~·O:..LUTANT D~SCHARG!:: ~L!M!'lATICN S"fST;:M 

::·ERM!T A~·PL!CATION Ti:'jT:NG ;:1EGUIP.:!~SNTS 

TABLE II -· Q};GANIC TOXIC PJLL:.JT,~N:S I~ L::~Cl·: Or rGUR r:::.;c1 !CN5 I~ 

ANALYSIS 3Y GAS C:·IROM!'\TOG::\APPY!MAS5 S~CCTRiJSCC!:lY ~GSiiiSl 

48:R141:3 04/01/03 

CLEAN 'JATC:R AtT tCvlAl ~::cnoN J04iAl 

WATER GUALI7Y C~ITCRIA rOR L:~OAN~: 

4.0 UG/L n~ DO!iCST!C i·J'-\THl ~UPPU lfl!::ri!..Till. 

0.01 L'G/L FJR ffl.:Sr:tJATDl AQUATIC Lifl::. 

0.004 'JG/L i"OP. I".AAINE AQUATIC LIF:::. 

Li0Cf::l14~ .12 !"ATI::Ot'HL INTExi.''I ;:.;m!AAY i:RINKI 'fG t·'HT!::=l RlJ?ULATlO•'~S 

~XI!".U"' ::CJ'I'TA!'ji\'A~f :...:::'JCL :"0~ L!"'DANE: 0.0'j4 ·iG/L 

~olk~9:7~ 12:E~11~ 

.:::f71<!>3C.-<1 L/.3179 
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40crR261.24 Cl-!ARACT8il3TIC Of I::P TOXICITY 

SUSSTANCE LIST8l RSSOURCE CONSERIJATION AND RI::CQtiO:;Y AST t::CRAl 

45rR3300q 05/1~/80 

TEC!fliCAL A!.:SISTA~ DATA COHPL!::TCD/PUOLISH:O f'CDERAL 

I~SECTICIOC I FUNG~CIDE I AND ROOCNTIC!DC ACT { FIF~:Hl 

PREREGUI...ATD:{Y ASSESS~.ENT CO!'IPLCT:D/PUOLISHCO FEDCRAL INSECT:C!!:IE 

FUNGICIDE I ~HD r:ocSNTICIDC ACT 1 Fif'RA l s;:cnoN 6 

RC3UTTA3:_E PRESUMPTION >~GAINST I=.CGISTRATiiJN (RPARl OP. 

ADl.lA;~'CEO NOTIC!:: Or PROPOS:::D RULDIAIGNG IA:~Rl COM~U.TE.J/ 

PU3LISH£J ::":::J:::!AL INSECTICIDE 1 iUNGICID:. A.t.lD ~:OD!::NTICIG: ACT 

IFirRAl SCCTI8N 6 

RISK [)QCUMENTATICN/ ASSCSSMENT COHPLE:ED/PuGLEihED FEDERAL 

INSECTIC!DZ, il.JNGICIDC. AND RODCNTlC!::J::: ACT I"IFP.Al 

TEST I".ETJ:(J!J f:CVCLOPMENT CCM;:>LETCJ I ?UCLIS!~ED ,-:-8JE.l=:AL 

!N:O:::CTIC!JE. ~·'..I"IGICICE. A:-10 ROD8CICIDS ACT lrirRAl 

MONITOJ:ENG/;...E'EL!: l'oEAS;J~CM:J'li CO<'lPLLIED/PU:3LISf!ED n::DCRAL 

INSECTICI[;C. FUNG:CIDC, AJ·m R:JtlCNTICIDE HCT lFI!7RA! 

REGUL.~TION PRO~ULGAT!::D FEC~RAL !'IS!::CTIC!D:, FJN~;l'..:DC:. AN!J 

RQUEN~:CID~ ACT tr-:rRAl S~CTION ~ 

EPA HAS ArJNOUiCC':l ITS nm:::m TO CflNC!l TI-E RCGISTRATIONS or 
LINDANE FOP. TidQ :;sES, TO CONTINUE THE REGI5T;:!ATION Of" ALL OTHER 

USES SUSJ£:CT TO ::fiTAIN L;IG:l ~~[QUF:G'!CNTS AND USE i-';::ACTICE 

P~OHISIT!Ci'JS. :•ND TQ DENY APPLICAT!ONS rCJR RCG~STRATION OF 

LINE•A.f.lE PfiODUCTS l'lQT !N ACCOt;:lANCS lJITi; TitC TERMS CT T: !E NOT:C::. 

43?R:;Q512 :Oil9/S3 

P.EGL'LATION PROMULGriTED SArC D::II:-1!\It-:G HATER ACT I SD:.JA! 

!"'JNITOP.IriG/LE:.:2_5 M:ASL!~iDIENT IN OC1.•!lOPMENi PROGflt::SS SAFI: 

DRINOlG t·!ATCJ.i A!.:T ( SCWAl 

r.l-l~L YTICAL MST:iOJS ::::tJ:lO?l"ENT IN ~I:VEUP!'iENT I PRiJGRC::iS C:..!:HN 

!JATER ACT ! [t.;A l 

TEST 1-CT' !00 OEIJELOP~NT CGMP!...ETEI:/ PUGLI S! !ED TOX:C Sl8S T A~;c::s 

CONTRQ;... ACT ITSCAl 

Su!:.lSTANCES LI5T!::O APi=ENDlX A -· CONSCN'T 0EC::l:: '-lST Of' 

I"'DUSTRISS f.rND 10XIC POLLUTANTS. ':CTT! ... :iiCNT AG.:::CCt-::NT c:TH:::EN 

U.!:;. EPA AND NATim!AL ~:SSOUtlC!:S C•C:f-'..:.NS~ CCUNCii., CT ,:;L 

U.S. JISTRICT COU:.:T OIST~IC;" OF COL..U!illiA, JUN::: 7 1'176. 

SITE 2GlC2120, !J:JC 1?16. 1-!00IFIOJ MAAC!i 9. 197'J. SlE 

!2':JlC13:J:J, o::;c 1'779 :;I'm ~GAIN Gill OCTOO(:Jl C!u. 1902. 

SUCSTANct LIS n::o CCM!-:01-I'!t!CAL TH or VIRGINIA STATE SOARD (f' IlEA!.. Ti: 

HAZ{IRC.Ou·~ ··lASE ~HNAGCME.''H R:::GwLATIONS UN[JE.:l AUTHJ=!I:'Y Of7 T:·!E CJJ!: Jf 

VI;{GINI,;, Aj Al'4£NDOJ. c::?.PTCP. 6, TITLC 32.1. Ai-1TrC .... E 3, ~CL:u ~i~lSTi: 

MANAGEM:IH 

SUL'5TAtiCS 5\.i::?..;SCT TC rCOUH:EMCNT'.i :'F GCIL~AL IhliUS TP.Y :;,:,rLY C>!i:~R 

( ~l~Ol ::! '?4 0~ TIT .... E 8 § CAL!F)gS~A AC!'I!N~ T~!A:I J!: :::o.:i: A"l:l :HI.'!::;I'JN :; . 

Cl :APT:P C:.: c:- C~r:DQNIA LAB:kl CO[)[ 
ATTACHMENT 2 



FOOD AND DRUG ADKINIST::lATION !F!;Al SUR'.IEILLANCE INDEX 

Q.ASSIFICATION ISICI - Q.AS!i II: HIGH HEALTH/TLlXICITY HAZ.AAD 

fiAS NOT BEEN DEMONSTRATED, CUT i::VIOE:NGE EXISTS fOR POS513LE 

HIGH RISK TOXICITY EFFECTS 

4SCl""P.li2 .101 TABLES c;:- HAZARDOUS MATSHALS. TIIE~R m;:sam·TION. 

PROPER SHIPPING NAi'£, C:..ASS, LABEL, r:'ACKAGIN':;, liND OTia:H ~:E

QUIRE;'iE"lTS 
OSSIGNATED I:-l HAZA::lDOUS MATEP.:ALS TA3LE AS !lAZAR:JOUS 'lATER

TAL FOR THE PJRPOSS OF ~AN!iPORTATION. 

41FR15??6 04/1~176 

45:"'"P.34533 05122/80 IAMENOioiEkll 

4.5FR46420 07/10180 !A/'\PIDMENTI 

45:H620SO 09/18180 !AHl~DMENTl 

45FR7464? 11/10180 !AMENDMENT! 

46FR17739 03/19181 !AMC~MENfl 

46FR19235 03130181 IAMENDMCNTl 

SUBSTANCE LISTED RZSO:Jt-!CE COI'-!iER1JATION AND ilCCOiJCxY flCT !P.CR<Il 

4CC!'"R261.31 CPA HAZARDLUS l•!<-tST: NO. 1'024. l~>lSTCS, H<CLUDING GUT NOT 

LIMITED 10. OIST!LLATiO~: ~:ES:!:JUES, HEAVY CND!i, TH.::s, AND RE~TOR 

CLE~NDUT WASTES ;:"}:OM T: E P~OJ!.JCTION OF CHLOI<IN;.,TE:J ALIPi!ATIC i!YORD

CAtl8QNS, :+W!NG SA::l8•J"' CDNTC:!~T n:lOM ONE iO r:'.'E, UTILIZING r-R!:E RA-JICAL 

CATALYZ:!:l PROCCSSES. 1"'":·!!5 LIS: DOCS NOT INCLLOC LIGHT t:NDS, S::'E~T 

F!L TEP.S A"'D /IL. E!=! AI::15, 5:-'::iH D:::.:SSlCAN-:-5. :~AS";U:ATER, 'JIH5T2:JAT!::R i~Ef< T·· 

MENT SLUDGES, :PENT CA7AL 1515, AND biASTES LISTED IIJ 40C:ll26Ul2l 

49FP.5303 ~2/10184 

MEDICAL SURVEILLANCe REQUIRE' 
S:KG R!:CG!'l"'E."'DED !i- EM.?LOYEE: TC! ~lE:t4R i-UL.L-FACE J:lCSPIP.ATO;: 

GENEK~ ~:EDICAL I;ISTOfrf 

40C::T:7 i 7 RCCO~DS AND P.:::~ORTS o:= :-\LL!:GAEONS TIIAT CHEhiCAL SU!lSTA!-.'CES 

CAUSE S:GNIFIC:tNT ADVERSE REACTW'lS TiJ i{[Alif! OR THC ENi1IP.Qrl!'!ENT 

TC.<IS Sl.!llSTA~::S CJt-.'T>;OL ACT !TSCAl ~:CCTION 8(Cl RULC ;{E'_1UI::Es 

t'.~NUcACTURS~;S PNO CERTAI~ ?~!'JCESSQRS cr :::::r::Mi:CAL St:i.l5TANCE5 As\10 'ii;(TUR:::S 

TO f::::cc• ~!:::CORDS o::- S!GNI:-~CANT A01il:;:JS!: ;:EAC:ION5 TO [MPLOYCE 'I[AL.TH rOR 

3C 'fl:AHS 

43Fr!3B:27 0"3/ 2.21:,3 

•18rt129223 '.l2130.'SS 1 ;:::-r:;::·:: !': DATE CG::l~CCTIC!Ill 

P:·iYSICAL !t::ASlJ.1!:MENT5 

I.'IS:'JN T':ST 

CENTi!f'I.L ~EJ:;VOU::i SY!iT::M T:ST!:i, t:':.JHPHl"R1\L NEUROPATHY 

CCM;-JLETE 8LOOD COU~!T 

SLL'OO CHDHST~:Y 
r:S"'AL AN::l LIVO:: FdNCTIC:tS 

KDNEY FUN':TISN 

5KIN EXAM 
MCRlli·:'JLCG!:AL. S:..OOO SL!Dt:S 
:tEMATOLJGY 

PPE-PLACE.'!CNT AM) f;lf.i\JHL EXAMS 

14 :3Y 17 c:~ST P .A. !.-.:lAY 
URINALY!:iiS 

~·:I~"SISIH.'i C:XAM!~!ATICN 

!NDt:ST;.:I!;L E:~PQSU>,[ !n5TOAI 

:m:Ni!'JN TO s~:<:NG, A:..co:a, HCDrc,;nON. ~J :::x=·c:L·R:: To ·::~ciNOGCNs 
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FOOD AND DRUG ADMINISTRATION !FOAl SL~VE!i..L~lC!:: I~iDi::X 

ClASSIF!C.~TION !SIC) - CLASS II: A :JIGH !lCALTII!TOXIC:i:TY :lAZARD 
HAS NOT CEEN DEMONSTRAT:O, BUT EVIDENCE EXISTS FQR POSS:BLE 
HIGH RISK TOXICITY C:-I·E.CTS. !·lAZARD POT!::NT:AL IS SUFi-IC!CNT ·;a 
WARRANT A TEMPOP.AAY INCLUSION OF THIS PESTICI!:.:::: I'l M[D!C.;L 
HGNITOP.ING PROGRAM UNTIL TOXICITY /EXPOSL!t=:!: DATA iS iORE CLO:rihLY 

DE::-I NED 
FOOD AND AGRICt:LTU~!( ORGANlZATIONit·JOit .. !:l !!CA:..Tl: CRGA!'l!Zh"'"IC•N !FACfl..il·:Ql 

ACCEPTA3LE DAILY INTA:<E ES TA8LIS!ir::D 

CERTiriCATIONS 

HEALrn STAnJS CLASSIFICATION 

NU~~EAR REG. 0041 

O~HA RESPIRATO?. CCP.T:f!CAT!JN 29C:7 R1?10 .134 

DEPART~ENT Of- TRANS~CRTATIJN IF OP!:RATCS HEAVY CQUI~·~ENT 

:.:MPLOYE!:: !-IAZAR:lOUS MATEP.~~L.S EDUCATION RCSE!IlT 

EMPLOYEE MEDICAL m:cc;:ms !=ii:Ct::r~·T 

TGZIS SU3ST~NC::S CONfnJL ACT !TS:Al SECTION Q(C 1 P.U~[ 

REQJ!P.CS !"ANUfACTUriEHS HND C:.:.P.TA<N rROW>SOP.':i Of CEEMIC:1L 

SU35TA.l.ICES A."'D MIXTURES TO :·:EEP R:COOOS o: SIGN!rlCANT 
AOI.'Cl!:E ~lEAST:m;s TO i:hPLO':'E!:: i·!EAL T!-1 FOR 30 YEAR:j. 
CON'~" ACT: Jri:~f: P. MCCArin:Y, ar;.rc::: 0.: TOXIC SU:C:STA"lCSS. 

EPA !C00l424-~404. -18Fl=!33178 8f22!8J 

MEDICAL ~!AAN!~G ;{C"QU!;:Jc:J fOR M:.:OIC:'IL CXA!'l ~CFUSAL SiGNE:) 

t'Y C:"PLOYC:: 

Si'EC::At. D!r1GNJSTIC T!::STS 

CCN'.IL"-SICNS - SLOOD ANAL':'!:i!S FJR GUJCO!:iC, C:tLClU;1 ~RCA 1-ii:FIOGC~ AN'J 

c:~30N DIOXIDE 

LEAKS ~~ SPILL PROCCDUR:S 

JE~ART~T OF TRAN5POR7A7ION HAZARD CLASS 
49CfP.172 .1 o: I :A:Ai-ll'OUS MATERIALS T:-i!ll..[ 

QRM·-A 

DEJ:·AAT:-IE"'T or- TRANSPORTAT:Orl ~A8E!.. :'1G ::!:O:Jt:IkE.'!E1f:S 

'HC?P.172.101 !SUSJc:T TIJ AW~::GNAL LABC:LING ~~;:Gw!i=:C"'[t\T:i fJ:'" 

49C'"Rl72.402l 
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INTEP.GOtJERNMENTAL MARIT!f.E ORGANIZATION HAZARD CLASS 

49Cf1U 72.102 CPTIC~fll IIAZARDOUS MATEIUALS TAOL!:: 

ORGA~tLOP.INS ~CSTIC!~SS, SOLID, TOXIC, N.O.S. 

CLASS 6. H•OISQNOUS (TOXIC! SUSSTANC!: 

UN 276: 

INTE~GO\IEilNI'IENT?,L ~HRITI~E CPGAN!Z.!!TICN LA!:.:t.:L:t-!G S~:::CI!"ICATIONS i:JR 

DOM:::STIC AND SXPO;{T s.mMENT·j 

49Cf"R 172 . 102 

POISON 

l-OLLD"l~!'G !Nf'ORI'IATI0:-1 i~OM Bi..J~!C4U J?" EXPLOS!'!CS "E."!E.QGOCY HANDLING Jr. 

I :AZAflt::ltiS MATI:RIALS": 

IF MATERIAL ON FIRE OR INVOLVED !N F!RS: 

* D.TINGUISH FF.E U::i!'IG AGENT S:Jl r;:;E:...S FOR T'JPC or- SIJQ~OUNDING f'IxS 

!HATSHAL ITSE!_F DOCS NOT 13l.JRN OF 2utlNS WITII DI::FICULT'il 

IF ~:ATDUAI.. IS NOT ON FIRE AND IS NOT I~!VOLV:::l I~l :::-r;::r;:: 

* ~EZP MATSUAL OUT Of ~);:, TG\ SOU::lCCS AND S8.J".:J:S 

* SUIL.D DIKES TO CONTAIN i-'LCl~ AS NC:CESSA~Y 

PERSONNEL PROTECiiON: 

t KEEP ~mND 

l ~'I:AA BOOTS, PROTr::CTIVE GLOVSS AND GAS T:GllT GOGGLi::S 

* AtJQID 13Rt::ATHING DUST/VAPQ;lSfnlMCS FRO~ HAT8HAL 

* ~lASH AWAY PHi MATS::IALS HH!CH I".HY I!A\•::: C!:trr?·CT!::) THE [:C'OY WITH 

COPIOUS Al'IO:JNTS OF WATEK OR SC'AP AND i·iATi::P. 

LANIJ SP!LL: 

*DIG A PIT, POND, !....~GOON CR liOLOI~G Hi{EA TO COt!TrUN LIQUID CR SJllJ 

r.ATcRIAL 

* DIKE SURf:' ACE FLO~ USI!-iG SJE .. , '::~iDU\GS. 104McD POL'rt.:HCT!l~HE OR rJAMC~ 

ClNCRETE 

* A£5008 GUL:< UQ:.!II; PlTll 1-LY A:ii: C" '.:[!'tl.:-T POI~DER 

•JATEP. !:PILL: 

t 'JS:: NATURf,L 8ARRICR::i o::l OIL ,;~ILL CCN!P.OL SOCiiS TO L!ti:T :.,;:, :i...L .-:i.;TIC::'l 

* :F o:S~OL 1J2, /'.P~Lf f\CT:::VATL.O c..;R:ON AT 10 TI.'i£5 SPlLLD 

AMCUNT AT 10~~·M OP. G>:EATCR CCNCCNT~:ATlml 

t UL :o:::C:!ANICAL !)f.iOJGCS Dr! L:f'T'j TJ e![MQIJi:: IriMOCILlZi::J M;.>S5E'j 

GF POLUJTIDN ANO PRE:P:T:=.tTi:S 

t TH£:-lli!-IL. JECOMPC':ilDJN 10 ::>:JOSG:!E CAN OCCU~ 

:·ow !!1-JG wr.oi=lMA1 ION C'::lGii u:?.:.RfriCNT Oi- T:{AN5='L!RTA1IO:~/U.::;. CO~ST GUA;Q 

"C:I :~!CAL KESPO<'ISE INfCRMA TION SYSTE!~" . ~[G;.Ro 1.~ \·'AiD! S:1 I: ... LS. 

~ SU'J~T~1NCE SI~:·:S !~ :,.!Ai[;{ 

t RE<:T~:!CT ;.IT;:::,~ r..~r- cr::~R.:.L o•Jt:LIC ':J'CN r,1-o;!r.::::;:.cu:: JANG!Jl ARI:cs ~ROM 

~ ~:.:ST~;c- ':u;-..AN us: !·rt·:EN SL£SiA.~( !~J\iOL.\'£:.0 

:i :·'=~::--,~.,. o:-.;:.04 11<;o:- YH7N SU35T.:.1ole::: 5::JTL:..:'1 : '< ··14~C=! !_:~::· :·-Jq PR:·~,; 7!'JN 
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OP. ~)N!MALS 
* CONTAIN S~?ACE SLICKJ 
* U'jE I£CHANICAL DREDGES OR LIFTS TO REhOVE IHMOC!UZED MAss:s 

OF POLLUTION AND PRECIPITAiES 
* HIGHLY VOLATILE, AVOD INl!kLATiiJN. VAPORS OR DUST ARE HlhiThTPlG OR 

TOXIC 
* HIGHLY CORP.CSIVC. AVOID DI::lCCT CONTACT, CONTACT lHTH SKIN OJ:l EYES 

CAN C~SE IRRITATION OR 8uRNS 

HASTE 

THIS HATE?.IAL LIST!::O AS !IAZ.~P.DOU5 5UG5TA~i::. A:J DEriNE!J I'l s;::c:!:::;•l 
101!1ql 0:: m:: COMPP.EH:::NS!I}E :NIJIRONMCNTAL R:SPO~SC. CCHPENS:"AEDN A"-10 
LIA8ILIT~· ACT !C!::RCLA! OF 1980, PURSUANT TO ONE J?. MORE OF Tc:C 
?Ol .. LQIJING: 

* FEOt:RAi... W1TCR POLLUTION CCJNn;OL ACT !FHPCAl :iECTICN Jll!U !2! (,;) 
t SOLID WAST::: O:SPOSAL ACT ~CCTION SOCl 
t CLEAN WATER ACT !CWAl SECTION 307!Al 
* CL:AN AIR ACT !CAAl SECTION 112 * TOXIC SUBSTANCES CONTP.OL ACT (T5CAl SECTICN 7 
t CC'•iPR8ENSIIJ: ::N1JI>lONMENTAL RE:iPONSC, C::iMPENSATlON. ;;NO LIAJIL!:Y 

ACT !CCRCLAi SECTION 102 

::PA ~iAZA~:JOUS t<AST::: NUM8E=! 0013 
liNOA.~E li, 2, 3, 4, 5, t:.~'EXACI :LO<iOC'iSL!JI·![.(,:.~r.:.. S.\'1/'!;:, IS!:;M.J:l l 
HAXIMUr: CONC:::NTRATION O.t: MG/L 

40Cr-T26C 1-:AZAR!lOUS ~lAST: l'iA~l!-iGEMCNT S!SLM GCNCR?.L 

P::!OVI:JlS !:l:::FPCT!DNS 2:- 7::11'\5, GCNCxAL STANJA;:OS, H."'D Cl'Jt::R'Jli::l•J 
INFOC~ATIC-'l APPLICAtE TO 4,Jc:~, ~Al:-:TS <:61)-2,:5 

IDDlTI'-ICS T~S;: SCL!J HAST:S t·!IHCi·: AHE SuD..i:r; TD REGLLAT:QN AS 
:-JAZARDOUS 1.JASTE3 UND:R .q;crP. PARTS 262·-.:!t:S. :270. 2.7 ~, .:.ND l2.!i AND 1l:·!IGi 
AP.C SL'E:JECT -,-0 THE ~OTir-I~AECN Ri::(;JULO::C~it:~;TS Or SEC:CN 3010 OF THE 
::lE:SOURCE CO!'SERIJATID:-.1 !ti-JJ P.CCQ1i::JIY ACT ( ;;S~Al :iNO !:lENTIFlES ONLY SOM: 
OF THE MATERIALS ~UHC!! :;RE ';;;:,-;;:mcu:; I·'AS::::s >;NDER s:c-:-ICNS 3007 A!oiD 7003 
Of" RC;:;A 

[STASLI'S:J.ES STHi>J~;lC S \·JAIC:! .:,;..pLY TO Pi:R'~0!\5 Tr:HNSP:J~~THIG I !..,:,:.~:u:J:.:S 
~!ASTE i:IITIIIN T':E t_•;.,r;::c STATES l:' T':E H:ANS;.>QfiTriT!CN ::J[QU:.:;:s ;:. 1-,_.~!ir:::T 
1.!"1!):::::1 40Cf"Q2(.2 

:~-:"";.::;L::: .c:, ~~~I!'t11 ~;~r::.:Nul S ~~l.fiJAS:~US t·l!·.IC.:~ ~:~-:-:\;~ :: [ :,cc::.·T~[·L:: 
~~rvA;:; :~:::!'--· r ·::~ . i:--t.:~C!O:~ S •.JHS ":"'E ATTACHMENT 2 



CiEMICAL NAl'4.E 
HEXACHL.OROOENZENE 

FOOH\JLA 
CGCL6 

SYNON'!HS 

HCB 
PENTACHLGROPfoENY';,. CHLCR!O!:: 
P[J{C:·ILOROSENZE.IIIE 
Pf!!:~!YL DEi{C! :t.G'RYl. 

~0 3LJNT 

ANTICAR!t:: 

:.JANOCIOE 
UN 2729 
BE~, HEXfiCHLORO-· 
AMATIN 

BUNT-CURE 
co-co r'EXA 
GRfi~OX ~"i 

H£XA C.C:. 

JULIN'S CA::lDON -.:Hi..OR:r:::: 
NO SUNT 40 
NO ::UNf 20 

NO SIJrlT L:OuiO 
S1fJT-GC 
S~li':C!OTOX 

Ol:S~07:JO 

PERHISSICLt:: ~XPOSlRE LIMIT 
SUSP:CT HUMAN CA.~CINOG:N ( NTi'l (!ARC! 
ANil".AL CHr;C:~:oGEN ( !•1f:C I 
MUT?<GC:t!IC OATA !RECl 
ACC:J"'TA8!..E 04~LY :N:A:G:: (ff':-0/\.Jl-:ol: O.OOC6 HGI!\G (CONOiT!ONALl 
c::RC:Jl HAZA~!C ~:A"f!NGS - TCX:i:C!TY 2 - IGNITAJILITY 0 - ~lEHCTI'J:TY 0 ·· 

IMI'IE:l!AT!:LY DANGER005 -:-o L:r: OR !I£ALTH CONCENTRATION 
NONC: SPECIFIED 

PHYS:CAL D~SCR:PT:CN 
SOLiu N~JLE CHY::iT AI. S 

C:·i81!CAL AND :Jf!YSICtL C•ROPOni25 
'iO~::::lJLAtl u,;:1G:1 i: 2!.;4. T 5 
::OI!.I?iG ~·OHF fiT l HTi, ~7 62 !: 

SDLU3IL!Tf lN ~JATCR. GflOO G olATEil ,.:,r 20C: !~5·Jd£L: 

FLASI-! POI:-IT, CLOSEr:' CUP, ;:- !CR L'PSN CloP If O:.:;). 46il -: 
!iAP'JR P~!ESS!.!RE I! 20 C, M"''ll~ · 1 'iM ; 1G 
~EL. TPIG P'JINT, F tl.G6 r 
LIPPE!':l :::X..>~O::i~'JS L:~lT .!>< A:R. '1. [{f ';OLU~!:: CC"Bt.:STI[;U:: 
LGi-U: :OLOSII.'!: L!"l!i :~ A.::tl. \ SY ~''].!.it'\C: CC~GlJSTi?L: 
·~=·::c:;:c: ::.;;:~i}If'··. !.5591 AT 74 ~~ 

''.:.:[D ·::~~!SI ..... Y ;;.:.~~::! ~ o s:' 
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INCOMPATIBILITIES 
DilirTHYL rOP.!'WiiDE 
f£AT 

TI-IERttAL Di:COMPO!iiTION PRODUCTS AAE HAZAROC-lJ!i AMJ/OQ TOXIC 

PSRSONAL PROTECTIVE EGUIPHENT 
NO NIOSH/OSHA DATA; RC:COi'iMEND 
PREIJENT AHY POSSIBILITY OF SKIN CONTACT 

HEAR IMPERi.fiQU!i C!..OTHING 
!~EAR Gl.Q!Jt::S 
WEAR rACESHIEL!J W INCH rmr:::I'IUI'I) 

PLAC::: COtHAI'IINATrD CUJniiNG IN CLOS::O CONTAlNt:RS FOP. STO~AGE UNTIL 
LAUNDGCD OA DISCARJCD 

!F CLOTHING IS TO i3:::: LAUNJEP.ED, !NFOKM PCRS·JN P!::=lFO;H"'!NG OP:RATIUN OF 
C:ONTA."\1'-jfiNT' 5 liAZAADOUS PROPERTI:S 

AC!,;Ili "GUIL'2 .. INES FO>l S!:.:...r::CTIGN UF :t:E'MICAL ~lOTECTl'JE 
CLOT:IING" INGICAT<:::S T!IS FOLLQl,JING 1'\ATER!A:...S Atffi 
PROTECT:'.'t: WITI~iGS CY I-lD!:PENDENT \'ENDORS AG.1::JiST 
UNS!J8ST:~LJTC2 HRiJl"iATIC LIALOGEN COMPOUNDS: 

EXCELL:NT!GOOO: 
NDN::: IND!CATE0 

GOOOIC'()ZP.: 
i'OL. Y!:T: IYL.:N.:: 

f"AIQ/POOR: 

NATURAL. ~~'J33~ 

NEOPP.EN:: 

CHLC'P.I~ATED POL YEniYL81E 
POLH'I!IIYL CHLmm:: 

FA:l:{/GOQO: 

CUTYl... RUC3ER 

A 142DE l'ARI 'lT:m! ~N RATINGS IS INDICATED 7CR THE !-OWJWING !'iATDUALS: 
NITR:LE RU38E>l 
POL YURETf :ANE 

GOGGLES 

NO US'IA ST;NDAAO t!IJSH C:.UTOH4 DOCL:~Pf!" ADl1 I~E':i. 

tl:::AA F~ICE SH~ao OP. VENTED GOGG;..IS 

!.riASimlG Cl:9'ICALS F:~CM Tl :E 5:Gi'! 

PO OS!~f> STt;NDriRC). N:C:S:·I CRITE~IA DOCU!'i:O:NT HO'JISCS: 
P::lOHPTLY '~fUl SI~IN !?::CCH£5 CuNTHMUIATED 

ROUTIN::: CHAN.:;ING OF WOPK CLOTIIING 
~~o c:~IA s:?•NDAAD, t~IOs:i c><ITCRIA ocCL'l'li::NT Aov:scs: 
!7 IT IS ::lrf.SONA3LY PROSABLE THAT Q..OTI-IING IS CfJNTAM!NATlJ) 
L(AVE CLOTI~ING & EQUIPMENT FOR DCCONTAMINATION & DISPOSAL 

CLOTHING h(ii011A:... FO:.J...OUNG fiCCIJ!:NTA!... c:JNTfiMINAT:i:QN 
NO OSHA 5T~OARD, N :OSH C~iiT[IWl DOCUMeNT ~OVIS:S: 
P>lO"'PTL Y IF :T IS to!ON- !riPt:i<'IIDUS AND COSTAM!N1iTCD 

':PE:CriC C~!JlGE:·!CY ;:!<QI.IJS:ONS 
NU O::HA Sf.:.iilA.QD. ,-.;:Q:Jil C=llTG:!fi QOCUf\!JH ~tii5ES: 
EYt·lJAS'I FOUN1AHI kiT'ii'l !*DI?iT[ :i:::HK AI=:EA ·ii.EKE E~PLGYEES' C;:;::; ~AY 

:;:: :::XPos:::o :o su:::.sT;:.~-:c::: 

OiJ:ZC:( ');,[l.IC!J!'<G F;CIL!TI:S t·Ul::iH I"\i''C::I.-i"'Z '•{.'IH ;u.[A ·l!-£~;2 C~PLO'r:...:·.i 
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RESP!RAT8R ~ELECT!~~ tUPPER LIMIT DCVI~5 PERMITTED! 

NO SPEC ADVISE 
- OEMICAI.. CARTRIDGE RESPIRATOR 

WITH AN CllGANIC VAPl:Jl CARTRIDGE 

HIGH l.Et.'EL~ 

- SEL? -CQI'IT!4INED SREHTIHNG APPARATUS 
WITH A FULL f"ACE-PIECE, HE!..Ml:t!T. OR HOOD 

F!P.:::FIGHTING 
- SELF-cotiTAINED C!lEATHING APPA.:lATt.iS 

WITH A FULL FAC::-?IECE 
OPERATED IN PRCSSUP.E-OE!1Atl0 OR ~·O:JITIVE··PR1::5SlJRC ~:ODE 

ROUTE OF ENTRY II'ITO 800Y 

INHALATION 
SK!N ASSOP.PTION 
INGESTION 
SKIN OR EYE CONTACT 

SYHPTOH5 
C:-lLORACNE 
LIV8! DAM~G[ 

T:-JY~!CI::l CNLAAG:::~'BiT 

WEIGJ:T LUSS 
CON...:UNCT:IJITIS 
ERYT::Er.A 
P.:::PRJDlJCT!'iE EFFECTS 
:y::;: IRRITATION 

SK!N IRk I! AT! ON 
P.ESPIP.A!GRY iRRITATIGN 
;;['j!='·I~:ATORY E:EMA 
COUGiiiNG 

:n:::P'lE.~ 

::.~:! ~ C:Jf1NS 

A3DOl":INAL Pt>IN 

VIJI"EI'lG 

D IARR!i::.A 
cm:a:os:s 
t;ltXI:.:TY 

AfAXIA 

COtiV'J...S IONS 
CQI".AfOSE 

i::!EMDH~ 

JIZZJ:NI:SS 
HEAJACHE 

CENTJ:.AI.. :'i!:RI,IGI.:S : fJT:M 'J['j~:!:.SSlOrl 

:liJ'~TGC:Li .. UJ\:':1 TL!-\0;! ;N DJ'CRIMSNTAi.. ~~MRS 
i!(f'A~T.iA Hl :XJ::;:·p£~AL .-iN!~LS 

'£~NGI~2!DOT.U!01A !N C\ilCP.I"1iJ.ITt=IL A!--IM."i..,j 
THY~.::'J .:u:S!Ji"A 1'1 [XP!JUME:ITAL. (.td".ALS 
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FIRST AID PROCEDIJlES FOU.OWING EXPOSIR: 
IF' THIS DD!ICAL GaS INTO m: EYE!:i, HiliEDIATCLY WASH THE EYE!:i 
WITH LARGE AriQ!JNTS 0:-= WA TE;:!, OCCASiONALLY LiniNG m;: LQI.JER AND 
UPPEJ! LIO!:i. GET MEDICAL ATI!::NTION IMDIATE .. Y. CONTACT LENSE!:i 
SIW..D t«JT BE WRN IHN \«<RKING WITH THIS CI-EHICAL. 

IF TillS CHLORINATED HYDROCAR80N GET!:i ON Si:IN :~1"\t:DIATLLY 

~lASH SKIN WITH SOAP AND WATER, RUSBING A!...CO:!OL. Of-l ENCrum;: 
OF GllCEN SOAP . 

IF A P!::RSON [)RDTHES IN LrlAGC A."1JU~T~ CF THIS CH[l''!ICAL. MOVE :;![ 
EJ(!jQSED P:::RSCN :0 FRC!:iH AIR AT ONIX. iF JRC?. THHiG fiAS STOPPED 
PERFll!:lM ARTIFICIAL R!::SP!RATICN. I;E:::P Tr'C Af·Fi:CT:::J P5lSm4 vl.:ORM 
AND AT P.EST. G!:T M8JICAL 1iTIENTIOti AS SOON t>S POS510L.!:. 

"*lEN TillS Ci-lt:MICAL 1-h~«:i CS::N SI·'ALLCl-!E!J, IMMEC·!A'!E!...Y GET Ml:DICAL 
ATIENTION. IF M!J)::C.;L ATTENTION IS NOT I!'I."'EOIATCLY 1WAlLAGL£. 
GET THE AFiTCTO PEP.SGN TC 1J(;MIT :·y !:AVI>.iG rl!M TOUCH Tri[:, 8ACK 
OF HIS Tli'':10AT HITII :·:!5 :=HlGi::::! OR GY :;r•!!NG HIM !:iYRUP OF IPECAC 
AS CIP.EC~D QN p;.;CK1!\GE. THIS NON-PRESCRIPTION DRUG !:i!lOUlD 8E 
KEPT WITH ':::MERGENCY MEDICAL SUPPLICS IN TI!S WGHKPLACE ANO iS 
AVAILABLC AT MOST DRUG COUNTERS. DQ ~OT MAKE AN u~£CNSC:CUS 
PERS'JN IJOMI-:-. 

IF TiliS flA:..OGDlATED ~!::STICIOE IS Sbt.:OLLUlvED. I~DUCE 

VOM!T:NG 1.JI:-H SYHIJi=' OF IP::CAC. f1JMINiSTI::.P. ~<CTI\Iii1'CD 

CHAACOAL fOLLQl,'f:D BY G.~STP.!C LAW·GC :OllTl·: 2 ~o 4 LITEf.:S 
Dr TAP \·iATI:R. ?OLLOI:.I WIT:·! SHLiNE CAT:!Ai=ITIC. DO NUT 
GI\!C fATS !::R OILS. C•f:RFO>lH LAVAGE ~JlTl i 20v ML Oi· 
20" !'if:INNIT'J'. USING A 5TO~C:·: TU:3:. AD!'ii"'!STER DIAZEPAH 
( 1 C !iLl INTRAVENGUSt..'';' AS Ail! A!. TICCrlVt..iL«:i~T. IF CO~
VULSIONS ::>ElSIS"!'. USE ~ r-![U;:lQM1JSCULASl G!..OC:<!NG AG~T. 
FOR !ffPCRACTI~tiTY OR T::l!::''ICPS. GII.1C 100 M,; Of PH(JH

BAA2ITAL. SODI:.J.i S'Jl3SUTA'~EOUS:...Y iiOLJ!:lLY UNTIL \:0"11;'1.. .. 
SIONS Ai=!E COr{T::lOL!..L::D CH !..!riTL 0. 5 G !-:M!:i CS::N GH'E>l. 1:0 
NOT GIIJ::: ST:MULA!,TS. 
!DREISGACll - HANIJBOC< QF OC:ISO:H'-1(:, 11TH E!:l. l 

O>!GANS 

EYES 
SICN 

LYMPHATIC SY5'!Ei1 
ZNDOCRiNE SYST~M 
REP.{OOL'CTI',IE SYSE:i 
LI!J~ 

LUriGS 
HESP:QATORY SYSTZM 
!'i!JCQUS 1'\EffiJRA.'iCS 

.:f::NTxAL N£~tJJU':i '" YS1:'1 

STATUS Oi P.CGULATO~:Y C,'JFOrlC:Merc 
OSf!A STAN!JA~D Z.7CFK1910 .1200 HAZARD COMI'!dNICA'fiUN 

F-E::JUI~C'.i Ci:E:'!!C•~.L ~I<NUFACTU::iERS f:.ND I'lr:<QI.lER'J TO ASSESS T!l£ LHZ.(jRQS 
I):" C!IS"'ICALS l·l!IIC!i T!IE'i PRlJ:JUC:S Ql.l IMPCP.r. fiND ALL :M3LOY:::~:S ;l>!tJ!NG 
'~OR•;p!_~(:!;:S ::H T!iE 1-AfliJf'ACTIJUNG DIV!SION, STANDf~~:O I '!lJUST~!AL CLASS .. 
IFICATION SOiiCS .00 T!''::DUG:I 3?. !'J PRQIJIQE lNrCRH.'lT!QN TO THE!K C:-tc·L'Jf!:C!: 
CmllXRrliNG t!~;-,;:.ocus c:~ICALS e·r !'IEAI'•S Of' l·:t4Z.=IRJ CCr'Ml!MiC:•T:OI ~ f.!Co::;~.;Ms 

:NSLUDI"'!:; t:..::::."LS. ~ATGUAL S!+.ET''!' DAT..i ::·IC!::fS. TP..:.PHNG .:.NO .:.c:.:::::s T·~ 
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rOLLQl.IING OSHA STANDARDS APPLICA8LC TO 5UG5TANCE5 LISTED 2'7C8l19i0. 
OT:E:WISE ADIJISE: 

051-:A STANDARD 29CFR1910.94 \'ENTILATIGii 

OSt~ STANDARD 29CFR1910.1J4 RESPI~HTORY ~ROTE~TIO~ 

05l:A STANOAR!J 29CFR1910.20 ACC:.:SS TlJ l;-!t)LDYEE EXPOSURE AND '!CDlCAL 
RECrn:<DS 

OSHA STANDARD 2S'CfR19iC .12.£? PER:JDN~ P~OTECiHE EJUIPMDti 

OSHA STANDARD 29C!='I!1910 .141 SANITATION 

OSI-IA STANJARD 29CFR1910.151 l'iEDISAL s;:;w:c:s AND F!:~Si AD 

OSHA SiANJA!:!D 29C!'"'l:U9lJ.E3 !:'!::: AN.J :Ac:: PilOIT:Ci!Oi'l 

40Ci1!717 RECORDS AM:l RCPCRTS OF ALLCGAT:ONS THAT CHEMiCAL SUBSTANC[S 
CHUSE S!GNI!7ICANT HQI.'£RSE !-I:::HCTI'JNS TC :-lEAL T! I OP. TI-l£ [NIJ!P.ONM£li.'T 

r.:cun:::s MtiNUFACTL'f.lEJ:S AND CEhTAH! Pt":OCC550RS OF CHEMICAL SUCSTANCES 
AND M!XTU::!!::S TO i\!IP ~£CORDS OF S!GNlF:c.iNT AJVCRSE P.:ACTIONS TO ilEAL T:: 
OR Tl~ D·i\I!RON.ME"'T ?LLEr;QJ TO HAVE Si:C:N CAUSED ~:y A SL'85T {1NCE C:P. 
~IXTUP.;;:. ::PA i".AY !NSPEST ANL' ;:::::QUI~:;: ;:{EPORTING o::- SUC!! ~:CCOf-mS. 
48FR3817G 00/22/83 

SLJaSTA.~E LISTI:D TOXIC S'J3STANCSS C:JNTROL ~T lN'JENTO<!Y 

SUBSTANCt: ESTACLIS:£0 AS CONFIRMED C.R 5USP£CTCD C.:.RC!NOGi:N IPOTI:NTIAL 
CAACINOGENI SY i!-12 INTERNATI!l~AL AGeNCY 1=':JR RESCAC!C:·I ON CANCER I IAACl 

SUBSTANCE USTED AS I '.!'!QI..;r.! TO 13: CAi<Cl~!OGE?-LC I Ol=l I ~AY ~!l:.ASONA8L'i ['E AN
T!CIP!l.TCO TJ :;=: c~RCWOG£rEC I I"l tJAfiONA:.. TOX:.:cm .. C:G'f P~OGKAM t NTP: T~·~";;o 
ANNUAL ~::::::JOP.T CN C~JtCI'iCG;:::NS 

ll9CiP.172 .i!Jl TF12L.::S 0:= HAZAs.::OUS MAT::K!ALS. Tf::::l!=l J:::SCRIPTION. 
PRCJHJl s:r::rn.:NG ~JA!'\E.. C .. ASS 

1 Lrll3:L, PACI:AGI'iG. AND OTf:CR f{[

QUif.;CJi£"~TS 

D!:SIGNATED IN f:Az;J:::DO'J!j MATG!I;..LS TP.GU:: AS HAZA.:iDOt:5 HAIT:P.·
!Al !UNC:::P. N.O.S CA::::GCRYl FOR THS ::'UsPO~·[ DC" TRANSPCtHATI~N. 
4lf:"P15'796 041 !5 !7 ,·, 
45:-R3~588 GS/2"2/S•J i AM:::N0M!::Io!'T; 
43R!i6<l21J 07/10/80 IA1"C'JD~\Dnl 

45"1:1620?0 09/ !.3180 !Aioi::.J.JJI"i8'iil 
45f~:746LI9 1!/10/EO !Al':L:NOM>.:ml 
4~Fl1l77::9 03/19/:31 IA:iEHDMC:NTl 
.q:,r-Rt'/23.5 02/30/81 !AMCND!'1Enl 

.;?c..-:;1?2 .102 r;:.3LES OF' : iAZA~Dot.:S MTERI~LS. f. IE::.~: DCSS; .. ;~noN 
:;,P.OP!Jl SH!"PI:-iG NAl'iE, ..:LASS. LrtCC ... I .:·ACI(AGING I «NiJ or1 :en ::r:.
JUH:EMEiHS 

!JCSIGHATED IN QPT!CNAL !:AZAADOUS nATt:r:I.;LS T .. t'LC (·!IT!~ t1LTLH" 
NATI'J£5 TQ CORilESPIJi~DING ::!CQUIP.:::M:NTS lN 1i?Cnl72.l(!::. roP. ~N 
TC:::=:tJATIO"'AL SHi:NiCNTS AS ftUTHOr-Er:.D 0 4'iCFR171. ~2 
~lfiE5'J9fl C..:j/15176 
4~F~~?3 06/01/81 tAMENDMC~l 
~.lFirJ2250 06/22/21 !AM£N0!-1ENTJ 

RISY. X<C!J/'!8-ITAT!!.:N/ASSCSS~m CCM.:>U::;:JIPU3:...!~· .D :L[,:,:-i 
1ATE-:'l AC7 :.:~JAI 
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CONTROL TECHNOLOGY DE:\'EL0PH£NT CCMPLETCD/ ilUGLI::iHED CL!:AH 
WATER ACT I C:.JAJ 

CONTROL TtCiiNCLOGY DEVCLOPHENT COMPLCTG)/PU13d5il£D j.:;[SQURCE 
CONS!Jl'JATION AND RESIJIJ8!f ACT !RCRAl 

TECHNICAL ASSISTANCE DATA COMPLCTED/PL:~LISHED fT:JE!=.AL 
INSECTICIDE, FUNGIC!DE, AND RODENTIC:o::: ACT IF!FRAl 

REGLI'-AT!ON PP.OHULGATE:D R!::SCLJI:lCE CCN::E;:l\IATICN AriD l=!:::C:J1.'E':JY ACT 
!RCRAl 40CR260 

PP.o:iE:GULATORY ASSESSMENT CDHPLElCD/~'UGLI!:iHED TOXIC SLGST?t~(S 
CONTRO~ ACT ITSCAl 

TOXIC SUBSTANCE CONTROL ACT ITSCAl Si:::CT.i:Oi'l 21El INHI;;L 
C:IIALUATION OF SU3STANTIHL P.ISK SUSriiTTED TO EPA. 1982 

SUBSTANCES LISTtD APPCN!JIX A -· CONSENT DEC~l[[ LIST OF 
INJU'3T;:m:s t>.NO TOXIC POLLUTANTS. SHTLCl'IENT M;;::[QCNT SETWCEN 
U.S.· EPA AND NATIONAL li::SDUP.CES DEI-!:}!SE •:DUNCIL. ::T .;!_ 
U.S. O!STP.ICT COJRT ~!STRICT OF COLUMBIA, JUN::: 7 . !976. 
SITE 8E:RC2120. DDC : 971..,. ~OOif.'IED MAAC!1 9 I ! 979' s: TC 
12ERCl333, JDC 1979 AND AGAIN ON OC'!03Et': 26, 1 i82. 

S!..'ESTAI-'C::: SUBJECT TO R:?UIQEMENTS Or G:NE:QAL hJL:ST~ :' :iAf-"ETY UP.DE!l 
(G!SCl 5~94 C::l T:TLE 8 0? C"l.Ii-QR"'IA AOMINST!~t"E'JZ C•JCC AND D!li!:iiON 5 
C'8u:>T[R 2.:: Of CAL:::'"!:mt-!IA LAGO::! CCDC 

40CF:.l122, AP~QJ:HX ::> - :-JATIONAL POLLUT.:.NT Dl':Z:~iAl:lG::: CLMINATION SYSTI:M 
PEJ:.HIT t=-.PPLICATION TESTING Rt:QUim:::~lTS 
THeL~ II ·- o;:GANIC TO>:IC r'OLLLJTAI-ITS IN :ACH D? ::cJR ::-;..iCTIONS IN 
AN~)L'f5!5 8Y GAS CliliOMATOG!=:APifi L'iASS SPCCTRDSCC~·':' ! •;:! ~~ l 
4Gr~141S3 v4/01/83 
PEGULAT!'JN IN DCVELOPMENT I )J:lOGRESS LO~PREHEN':i\.':.': :;:;-.v:o:;QtlMeiT.~L 

1:\i:SPO:-<SE, COri?EoJSAEON, fiNO LIA3Idi':' ACT tCE~CLA\ :::cr;:u~ ~01 

WATI::A QUALITY CR:::TSJUA CCt.PL::mtriJCLIS:·:ED Cl..Ei-~ ':!AT:;. ACT 
!D~~l SCCTICN 3041~) 45CIR231 

HATUl Q!JALIT':' ClUTE!=!!.~ DOCUMC:'IT CC/'Ijj!..[TED/Pl!B:...IS E C-EilN ~JA!l.H 
ACT !CiliA) S'.::CTION 304!Al 

HATS::A!..S 2ALANCC STUDY C:Ji'iPLCT'...D/P\JCi..ISi lED TOXIC :..j'SS'!'P.:-J.CCS 
CQNT~(JL I~CT ( TS~A I 

SU[:STA.~•:E U:i:D 11:SOL!nCi: CON5::~:VAT:QN ANO L!CCC\1G. ~ !.;: T I ~C~.til 
4iiC<:"::l2t.l.J2 :P.~ :IAZAP.()O!JS ~lAST: NO. :(042: !·IEMY ::;.;:; ::;; o:::.T~L · 
u~,TIGN f.::O:SIJ!_;[) i'P.iJI'\ T' :E DISTILLATION or: TETR;:.!:ILJ;.:~ :N:.::::i·i!::: !'l 
T:l'.:: PRUDU~TIO~< OF 2 ,4 5-· T. ('i) 

ZUC STANa:: LIST::J C.CSOU':ICt.: C:C~lS:.::RV41 IQ~l AND P.CCJ\'E'lY ;.c; I RCRA) 
"0Ci-t-:26L?2 EJ:'I\ IIAZA~:DOUS .11ASTE Nf). l<O!O. HEAVY :.~o~.:S :;;OM T: r:: 
t:'P.ACT:Cl'IATI:::lN CCLL'nr! :;~ ETI i'fL C: UJiU:)C Pt:lOOlCTGS · T: 

SUBST MNCE "!:::. ITJ ~::OSDU~·::: CDNSE::lVAT:ON AND R:::co•.:::::;:l f ,:.:,; ~ I ~CRA) 
40CF~~2{.1.3<! EJ'A IIAZAADOUS l·iASTE ·~o. :~016: HEAVY :;:~£;:; ':i-l DIS· 
~ !'..:..;.TIQN ;lES!Dl£5 rRG!'I T: IE P~OOUCTI8N OF C:4P.~O~ r:::-:·...c.ILGR!D:::. ( 
IT! 

SU£STAiiCE L.:ST:::D r:;::;_;ur;c:;: CCN'3::Jl:JATICN ~.) P.:O.:::J~'C.~: ?C.T ~P.CR?.I 
0::0':'=;..2~~ .:::2 E:?ti .t?.Zri.:iJO~S \·!tiS;·::;: SG. :<oO::: J:s::_:.N ::.10 1}.:! ;-Rf!C .. 
T::c:-~T!L-N c:.·u.J•N co:roi"; n:oi'l m: ;:~ocecT:~I"' u· ::t.:;:~.::~C}ICS.t .,.., 
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SUSSTANCE LIST£::0 RESCUilCE C::)NSCR''ATION AND RECOVi:RY ACT iRCRAl 
CFR261.32 ITA H.iiZARJOUS HAST[ NO. K030: COL\..JMN OOTTOMS Oi="! 

HEAVY Ei'DS fROM T: :E COI".BINED PRODUCTION or- TRID!LOROETHYLDI£ 

AND PEHCHt..Qq>JIT.-ffLENC:. !Tl 

SUBSTANCE !..ISTl:D RESQU~CC CONSCRVATION AND REC01J!::RY ACT (RCRA) 

40Cf-1:!261. J1 :PA ~:AZARuOUS ~!AST: NO. F024: ~lAS rt::::i, lNCLUDING CUT ~JOT 

LI!i!TSD TO, DISTILLAT!:Jtl RESIDUES. ilEM! E~!D:i, HlA!:i, ~D REACTOR 

CLEANOUT ~Jf1STC5 FROM T:-IE P::!OJUCTIG"l Of C:f:..Of.liNAT::) AL!PHATIC :-!Y:)RO·· 

CARBONS, HAVING CARBON CCNTENT FHOH Ol'tt: TO F!IJE, UTI. ... lZlNG FRE!:: RADICAL 

CATALYZC::l P~.OCESS:::S. ( T!·!!S LIST J(!E~ ~·~T !riCLUDC LIGHT !:]lOS. !.ii>E."'T 

FILTERS AMJ FILTCR AIDS, SPCNT DC:i'JlCAN!!:i. :·!11STE~iAE}l, ~'ASTS~'ATER T;{EAT

h'ENT SLUDGES. SP:J-lT Ct1TALYST::i, AND l·iASTL.S L~SIT.J IN i.i0(.;f~26l.32~ 

49FR5308 02/10/84 

71-!!5 SUE STANCE r::S:ED C'O'l MUT ..<GCNCSIS!GENCTIC TOXIC ITT 

BY Ti!t NATIIJN(.ll lNSTITL'TL OF ENVIRGt\MLNTr~L I :EAL"''II SCII::NCES 
(NIEHSl 

15Wl299 .2, SlJPDLEMENT : - CQ~MODITY INT:::RP~ETATitN 2·1: Cl-lt:M!CAL:i 
IJALI!JAED LIC::!JSC: REGiUi.'R:D F'JR D\PQRT TO !..I3YH, I>JJrlT!·i KOREA. 'I~CTNAM 

KA:-~PUC:·:[,:: I OR CU£'ri 
ts;-;:ms9.12 12/30t3t• 

46Ftl23942 04!29/01 

47F~143 0.105/82 
47tr.<~1512 09 /21/'~2 

~7~P.51S60 ll/!9i82 
47FR58124 12/2~/C2 

FOOD At-D AG!UCULTLRE QQGAN!Z.4Tlmlfl.'0fiLD :.SALT!! :.:kG~·N£Zi<ECN (:"AO!i<iHOl 

ACCEPTA:OLE JA!LY INTAK:: (ADI l ES'A:3L~':i!·:i:D 

!iJ>!Ct.L SUR\IE!!..L;)NCE P.EQ:.JIRED 

tlO OSHA STANOr.~D, ~ii:JS:-: C~~IT:~.::A JOCUMENT A.i'J IS:::S 

EKG RECO~E!'lDCD IF E:-\PUJY:ZC TJ l•!':AA r\.JLL· Fi-<CC RE.':i'JL1A1 [l-; 
G:::NCRAL M:JLC.:;L i· !5.,-~P'( 

40C!l<717 :::cCCxOS AHO ;:;t::.~OR75 or .:.LU:GATIOhS T!lAT C..HC!'hC.;L. SLD5'i.!4N1~CS 

CAU~E 5!G~lf H.~~T AD!JE;:(SS =lEACT:o~:s Tu ~IE~LT!·! OR n:: CN•!F:G"iMC~T 

TOXIC SLiCSTA'iC!:S c:J~m:Ol.. t:T (TSCril SECTION Q(C) i':i.!LC Ri:).JL:~::::s 

MANUF:iCIU1:~~ A.'-<0 :;::;:TAIN PRJC:.:SSIJRS or- c:t:MLCAL su:~sT.~N:::;;:s f<NL: i·U:T\JRC:'J 

TO KE[P ;;:s:::;~ :·S OF S!G'·IF':C.ANT AOVERS[ REACTIONS 1 G U'\PLO:'E::: i :t::Ai.. r:' FOR 
JC Y:O:A.t; 

"81-P.':atc7 r•::J.·22;e:J 

'JHYS!C!?.N l;)(~M!~ltlTI~N 

:~P.:t;Sif.:!A:... :.:XP~~:.Jt::-: ;-;j ~~:·ooy 

PRE' -;:;!.,),C£:!-'PI! A~l[) ::1N~IUAL :xA~S 

'ls:l!C'll <'iir:N:it:G ::-o;: ~ITt:SI-1:.. t:;~ :i!:JICAL (;XAHINATION 

~TT:::IH~:::·! TIJ S~U:<l'JG, ri:.,CCl :01 .... ~DTCAT~UN. AND !:.:X>cOSl:k;:;: TC (.A;<CIHJGi::!-1~ 

PIJL "iDNAI-lY ,..UNCTIONS 

~t:Sr·Ii=:ATORY !!IST:.JP.Y 

~t)::Cr;:.~ •·TT:N1 I:J~ TQ S!CN 

t;ENHL A~10 LI'.'E.::; :-\.:NCT:ONS 

::Rrc::::c ;:.._W~ r:J_i..QI..iiN•.:; D.P•Js•.JRc: 
"l:K:O ;.:-r.:; ~Gf.ii·.:t!LTL.!>I[ O~:GA:Hz;,T!C'·•HWOf.:;.J ·::;._ -H CkG.=tt•r:.;..r:CN (:-A·)f!.;!~Cl 
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C!JlT!.r-ICI'\TION5 
?«l FEDERAL AGENCY REQUH!I".::Mt.NT, BUT DOC TO HAZAiiOOUS ~iATURE OF 
SUSSTANCE, ADVISE FOC.LO\oliNG: 

fiEALTII STATUS CLASSIFICtlTION 

OSHA RESPI::lATDil CEiHIFICATION 21C!71U'HO .1J4 

DEPARTMENT OF TRA.II!S::>QRTAT:CN IF CPERAT~S HEAVY E\JUIPI'!ENT 

EliPLQYE::: HAZARIJOUS MAT8U AL 5 CJUCATION m:c::::PT 

EMPLOY£[ !':EDICAL RECORDS RECeiPT 

TOXIC ~'J2STANCCS CONT~OL ACT !TSCAI S~CT!SN 3!Cl HULC 
REQUIRES ~ANL'FACTUP.DlS :.:@ C:JITAIN PROCES~2R5 Jf C!~I::MIC:;L 

SUBSTANCES AND l'iiXTURES TO i(IT,D RCCO~D5 Qr :: IGN: riCfi"'T 
AO\IEJ!SE REACTIONS TG EMPLOY~!: HEAL Tl! FO:i 30 '\'L:ARS. 
CO!'<'TACT: JACK P. i'iCCARTHY, OFf!C::: Oi- TOXIC SU3!:iT..iNCES, 
EPA !OCOl424-1404. 4l3FR301:'8 8!22/lJJ 
MEDICAL ~JARNI"''G RCQJIRCD cOR MEDIC;;:.. CXHM Rt:T-USAL S!GSCD 
SY E.lo!PLOYCE 

SPECIA~ DIAG~ST:C T~s~s 

PUU\CN,1R'f ?CNCT!ON 
'JlU~t..RY rETA30L!TES 

LEAKS ~~0 S?I~L PP.OCCDL~CS 

OCPAATM£NT OF i?ANSPO::lTATION HAZARD CLASS 
49C<R172 .1 !Jl ~~AZAP.DOuS ~ATE;:ilALS ; .;su:: 

HAZA::mm:s 5~2STANC:::, L!C'JIJ OR S:JL!D, N. 0. 5. 
ORH-€ 

IJN S'133 

:lEPARTHE:NT CF HlAN~PORTAT!C!~l LA[;[LI:JG t-ii:OU:~:!::.l'llNTS 

49C::'U72.:01 ISU3JZCT TC A:;O~I~GNA:.. l..klELlNG ;::cQUl~1Ci'tD'T5 Or 
.ii?CH: 172.4 02 l 

POISON 

JNTC::!GQ1J!:RNMC!'ITAL Mri::liT!~C o;GAi·IZ;iT:O!-i :·IAZKP.G CL;.~'j 

ll9CfR172 .1 02 OPT.i:Ol'<lll. I AZARllOUS MHTSn:ALS T;K[ 

CLASS 6 .1·.PIJISG'SOU5 fTC'i:ICl SuGSTANIT 

!NT£P.GCl'[?.IJ!-£\JT!\L !'lr=-.h! !"!~C C'RGf.N!Z.~T:CN :...AS::..I"lG Si'[C:riCATI~t-:5 !"(Ji.l 
::J:-IESTZC .;NQ :x~·.Y.:T :: JI::>!OITS 
~tP.1!2.102 
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Fll..LOWING INFCJ!:IMAT!ON FROM !3UH!:AU OF EXPLOS!IJCS "C"'ERGI:NCY !·IANDLING OF 

HAZARDOOS HATilliALS1
': 

HAZARDOOS SUSSTANCt I LIQUI!J OR SOLID I N D. s. 
~H-E 

IF MATERIAL ON FIR~ OR INVOLVSD I~ F!RC: 

t EXTINGUIS~l US!NG SUITABLE MATSl:ki.. TO SIJf{~l!JND F:h;::: 

IF MATERIAL IS NOT ON FI::!E ANu IS ~lCT H!UOu:co :H rF:C: 

* !<EEP MATEJUAL OUT !J.: ~lATER '.iOJilcr:S Ai~O S::t.J:::RS 

* BU!L:l DIKES TO CONTAIN FLOtt! ?<5 Nt:CESS,::,i=;Y 

PERSONAL DANGt:H SITUAT!CJS P;:!OTECTIOI\: 

* KCEP UPWIND 
t W£:AR 8QOTS, PQOTECTIVS GLCVi:S f\NO GAS T .IG: !T GC·GG:..;:; 

t AVOID SP:ATHING IJAPUF:S OR uUST 

* WASH ~lAY ANY MATEiHAL ~'H!C!i HM t:A-.JE CONTACTCD T!.[ 

BODY i.JI.,.H COPIOUS A.~OUNT5 OF ~JAITR OR SOAP A!-ID ~lATE.=! 

LAND SPILL. 

* :JIG ~IT, POND TQ :~LD HATCRI~L 

* COVE:x SOLIDS ~•ITH A PLASTE SHEET TO PxC~'CNT 'JIS~OLV:NG 

IN ~AIN OP. r !~!!::~IGm:NG W, TER 

~lATER SPILL 

t IF" DISSOLVED, APPLY ACTIVAED CAI<8CN AT 10 T:Mt:S !:.>-'!LL:::J 

A!iCt.JNT AT 10 PPM OH GREAiER CONCCNTRATICN 

* I<EMOV!:: TP.APPED MATG:IAL ~J~T!l 'JUCT ION !.:OSES 

t USS "'!::CiiANIChL DR::::OGES C:x i.I.=TS TO RD'IG•i: ~MM0!3IL.I:IJ MASS:S 

OF P'JLLUTION AND PtlECIPIT ATt:::i 

WAST: 
THIS MTE!lL~L LISTCD AS i~Z.'<ADC!US SUBSW:N•:E, AS D::FlNSD :~i s:CTH'N 

10111ql OF Til£ CO'!P;::lE:IENS!IJC Yvi.::C'NMENT~L RCSPDN~E. CC"!P::::NSTAT:ON . .:.ND 

L!ASILITY ACi ICERCLAl 0!7 l':'SO, ;JURSL'ANT TO Otl[ (;R MUI=E C:F T ![ 

Fm .. LDWING: 

:1: FEDEP.AL h;ATER POLLUTION CCNTR!:L ACT li7W!:CAl SE:CTICN J.:::8li2!1T-ll 

t 50'-:J W;.)SE :rs~·OSAL ACT SSCEQN 3001 

~ CU:A."l WI'ITETi ACT (Q!,IAJ SECTIO~l 307!.41 

* CLEAN A:R ACT ICAAi SSCTION 112 

* TOX:C SU85TANCES CONTP.OL ACT ITSCAl SECT:GN 7 

; COMPREl-18-!~~V: EN'J:rriON1'18'JTi~l.. RESPOI--SS. CQMJCNGAT:IJN 
1 

AI-!D UAGILITY 

ACT ICCRCLA! SECTION 102 

EPA :lAZAr.oous ':!PST::: NuM8EP. u.:.:::? 

~t:XHCHLORQSENZEJIIC 

PP.OVI!:!::S DCF:NITICNS CF" TD~iS, G::S[::IAL ~TMNli:~RiJS. r>NO 0\'[J!'.'l~:·J 

INFORMATION A'-'PLICASLE 10 40CFI1 ~·f.t:~:s 260··2:.5 

ID:::NT:i-IES T.iD:: ':iCUJ ~iflSTL::S •:I! 'IC:·I ARE SUGJCCT TO ~ZGULA ;ION HS 

HAZARDOU~ l·!ASTCS UiOCR ~UC!'"i.l PARE 262··2G:i. 270, 271, ;.r.o 12'1 H~O l·li·:lC!; 

Al-lE S'J3..;ZCT TO T-i=: "lCTIII•:H"'"!ON ::::~d!KEriENT5 ~C :::CCEO'-~ JG Ul 0~ n IE 

RESCLRCC CC'NS:JW,HI:.)~i AN() QECC::c;::y .;cT ,P,[J:~l ... ~·D n:~r-1.-::::s CNLY :i21'.t: 

OF ,..::;: !".!t!:O::IALS :i:i:C:i AS::: !:AZ;.;;;:;o·Js t.J;.;S~::.J '.iNC:!:~ SlC:L!!'S JQ~7 ..\NJ 7003 

~r g::;::,:; 
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40Cfi:l26E STANDARDS APPLICABLC TO GENl"RATOO!:i Of HAZARDOUS \o!ASTE 

ESTA8LISI£S STA!'a)AAOS ;.QR ~ATORS 0::- HAZAAOOUS WASTE 

40CFR263 STANOAADS APPL!CkGL£ TO TRANSPORTEI=:S o;: HAZAADOUS t·IHSTE 

ESTASL!Sl£5 STANJAROS ;.mcH APPLY TO >'ERSONS T•1ANSPORT!NG :-lAZ'*!OOUS 
WASTE WITHIN TH£ ~N!TED STAT£5 IF THE T~ANSPCRTATION REQUIRES A ~~~InEST 

UND!Jl 40~62 

40Cn264 STt-INDA~DS FOR ot•NERS ~1.'0 QP:RATO~S OF HkZ?!RDOUS t.IASTC 

TREATMENT. STORI4G: I AND Q:SPOS.:tl F:!tCILim::s 

ESTABLISHES !'!IN!~Lii'! NttT!CNAL 57ANDA~105 \·HHC!l ocn>IE :HE AS!:I::?TA8L2 
HANAGE~=:NT OF llAZHr:;[;QlJS ~lASE 

40CFR265 INIDI'i STATliS STANDARDS F::'R OWNEilS AtiU 0~1SRAT'JH5 OF HAZAADOUS 
WASTE TREATiiENT, STORAGE I ANJ DIS.J1J!:HL rACrt .. IT!C!:i 

ESTABLISHES ~INII'!U!'i NAT!C:-IAL STANIJAhOS !·U~!C!I D:F!NE THE ACCEPTABLE 
:-IANAG!J'IE.'-!T 0:=- HAZARDOUS ~iAST2: 1)\.JRI!-IG T!-E:: i'::P.!OD OF INTER!!'! :iTATUS 

.ll0Cfll267 Il'FGl!M STANDARDS FOR Ol:JM::RS F.NO OPEP.AfORS OF >J!J4 IIAZAQDOUS 

~~SIT LA!·!J DISPOS:'-ll.. FAC::::L!T!ES 

:STA8LISH!:S l"INI-liJM NAT!OHAL STANDARDS T:!AT Di::F!N!: THC ACCEPT~Sli::: 

11ANAG8'ENT OF 4AZA~D·J;JS lJASE FOR N:W LAND D~SPO~AL !~ACILITICS 

4CCFP.270 Ei'A AD~Ii-I::ST!::FE:!J PERMIT ~ROG~:AMS. THE HliZ~;;;DOUS ;.;;:,sTt: .J[.P.~:T 

PROGP.~ 

CSTASLIS!·.E':i ~ROVISICNS FJH :HE HHZ.C.RDCUS vJA5E ::OE?.I,I!T PRGG>:kt UNJER 
SIJ3TITL!:: C Oi- m:: S•JL.::O viAS ;E DISPOSAL ACT, AS A!'i£N;;Cu 3Y n: i=!CSOl!~CC 
CC~St:RVATIO~' A."iD ~:ECO'.'!:P.Y ACT 

.:tOCFR271 R:GUI'=ll'J'i.::NT ;.o?. AIJTHORIZ4 TIOfl: OF STATE HAZARDOUS ~JA5TE 

PROGRAWi 

S9ECif'IES T!1E P!-!OCEDliRES CPA tH:..L FOlliJl,! IN AJ:'PP.OIJI'IG, ~EtJ:5I~IG. :1ND 

'•JITHDRA'·liNG A::>PRO'H1L OF STr~TE P'IOGI=iAMS fiNO THt:: r.£QUI~C!'i::~·Ts STA1: 
PROG:~AM'.i MUST MEET TO CE AIJPW.IEJ !H TL!: ADMPESTRAT!'JN UND[I:: SCCTH.N 
3006 ([) l ((-' RCRA 

CASNUi'IDER 
118-74-1 

R:GISTP'f TOXIC C·:EI'IlC.:r~LS .'!t.:,1BE-=l 
DA.:."v,lnoco 

:?Lt.li:THi~ 

SP:;c:r~1L I'>:7 GRM"TI:JN 

OE':Orl.PO~ES IJI!C~ :1EctT2l. :,CLVING ·~:GI!U TQX!C FJr.E:i 
.,.YPE \·!!it;T HFORI'<.ATION TOW :<:QuHl[ 

I ALL.' , S :•ECFIS l"Jf"JR!'1A riO~ ( :.;y 4-L[ffiil CSi"l'\~;~J, i: i:Lt'l .' . :R I "":NEt . 
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40CFR265 INTIJUH STATUS STANDAADS FOR OWNERS AND CP!:RATORS aF HAZAAOOUS 
~STE TREAT~~. STORAGE, AND DISPOSAL FACILITIES 

ESTAOLISIES MINIMUM NATICNAL STANDARDS WIUCH DEFit-.E TilE ACCEPTABLE 
HM'AGEMENT OF PIIZARDOUS :,,!ASTE OUR:NG m:: PERIO!:l or INTERIM STATUS 

40C:ll267 !NTI:HM STA.l..l:lftRDS F"OR OV!~tEP.S A.),(!) O!J:::~ATQRS OF ~E!J. f!AZAAG!ltJ: 
W;)STE u~~D D:90SAL FACILITIES 

ESTABLISHES !'IHHHUM N~T!GNAL STANDAxDS T: :AT !)!:Fl'lS n;: ~CCEPTAS: ... E 
MA.~AGEi'iENT C? :·IAZAROOUS ?lAST:: l-OR NC~ LAND DISPOSHL FAC!L.!EES 

40CFPZ70 C:'A ADMINISTE;!c::J PCRiiiT i=~OG1<A:'i5: T. ;( HAZAi=IDGUS WASTC PEP. HiT 
?ROGRAM 

ESTAE:LISi:ES PP.01.'ISIONS rOR Tl:E J;;:.z_:;~:DOUS l·!ASTE PI!RMIT PROG:AM UND8l 
SU3TITLZ C c::= T!·IE SullO ~!ASTE ors;;os~ ACT, 145 AMENDED BY !!·IC ;:lESCIURC::: 
CONSERi.lAT!QN AND ~:ECD'JC::l'T' ACT 

~OC:=R271 ~CQ'JI::\EM:::NT ?Cx A'wT.·IJR!ZAT!ON OF" ~T ~TC HAZARDOUS \tJASTt:: 
o;:;QQ:lAM':i 

SPECI!'"I:S TI·:I: PtlOC::::DU:::£5 SPA t•1ILL .7GLLL;~J IN APPJ::Ot.'ING, P.EVEiL~'G. ~'iD 
mr.--mRAl..iiNG A?PP.u'JAL Q? ·~T;HZ ~ROGRAMS f¥.~::l T;-!E :-ECUEEtiCN7S STATE 
PROGRAMS MUST l"ET TJ E.i: hPi'hO\IED GY Ti:E ADMINIST.:.:ATIJN UNDEil SE::;EON 
3006\'3) 0? I<C::<A 

CAS ~JL'!iBER 

58·-89-9 

REGISTRY TJXIC :l'.EM!CAL.S ~;L'Mt::E!: 

GIJ·l900000 

~!.JLLCTINS 

SDECIAL :N~OHMATIO:-l 

TYPE l·f::AT !'lf"ljr::"'!ATlQtl YOU ~CUU:~::: 

/A._!../, S!JECJI-IC I:~f-"ORHAT:0,1 tE:Y 4·-lCTTSR COMMAND. :lEU'!, Cf! /NONE!. 
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A. Action Levels (See Item 20) 
The HNU photoionization detector will be used to measure hydro

carbons (HC) as an indicator of potential airborne contamination in 
the vicinity of the drilling operations. 

• HC action limit for breathing zone samples is 5 ppm 

• If breathing zone in drilling area has greater than 5 ppm HC, 
the team will move upwind and notify other site occupants to 
move upwind. Both upwind and downwind HNU readings will then 
be obtained. 

t If downwind readings persist above 5 ppm HC for a period of 
more than 15 minutes, notify the Police Department to con
sider evacuating residents adjacent to the site. Assist 
police in defining safe downwind distance. Remediation could 
include covering the borehole, wetting down the contaminated 
area to supress dust air suspension, etc. A SCBA could be 
used for this activity as deemed necessary bythe Site Safety 
Officer. 

t If downwind readings are below 5 ppm HC, check borehole area 
for breathing zone levels. If the borehole area breathing 
zone level is less than 5 ppm boring activities may be 
resumed, using prescribed protective equipment. 

B. Protective Equipment (See Items 20 and 21) 
Personnel within the exclusion area (Zone 1, Attachment 1) will be 

required, at a minimum, to wear: 
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• Hardhat 

• Safety goggles with hooded vents 

• Half mask respirator with organic vapor (OV) cartridges and 
dust and mist filters (Respirator cartridges or disposable 
respirators to be changed daily) 

• Long sleeve cotton/polyester coveralls 

• Gauntlet length neoprene gloves 

• Steel toe/steel shank rubber boots 

The safety officer may designate impermeable clothing (such as 

polyethelene coated tyvek suits or PVC rainsuits) and face shields be 
\'lorn if 1 i quid waste or preci pi tati on are encountered. 

If, in the judgement of the site safety officer (and in conjunc

tion with the State DEC/DOL on site representative) heat stress con
cerns or symptoms (Table 1) are encountered, alternative protective 
clothing such as breathable tyvek suits may be selected. 

C. Ambient Air Sampling 
Six funbient air samples will be collected for analysis of airborne 

BHC and HCB particulates. One sample set (one upwind sample and one 
downwind sample} will be collected prior to any intrusive activities. 
Two other sample sets will be collected in a similar fashion, one set 
during each of the two weeks of intrusive activities. Samples will be 
collected using a 2 liter/min flow rate. Filters will be digested and 
analyzed for BHC and HCB. 
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Table 1 

Heat Stress Symptoms and Interventions 

Disorder 

Heat cramps 

Heat syncope 
Heat exhaustion 

Stroke 

Symptom 

Painful muscle spasms 

Fainting 
Weakness 
Pale, cool skin 
Rapid pulse 
Decreased blood pressure 
Fever, skin hot and dry 
Red complexion 
Elevated blood pressure 
Rapid pulse 

Treatment 

Rest 
Replace fluids and salt 
Remove from heat 
Remove from heat 
Replace fluids and salt 
Rest 

Immediate removal from 
heat 
Bathe to reduce tempera
ture 
Treat as an emergency 
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DECONTM~INATION PROCEDURES 

Personnel 

1. Details of the decontamination corridor are shown on Attachment 

lA. Personnel will enter the contamination reduction corridor 
(Zone 2) at the north end when entering the site. All personnel 

entering the investigation area (Zone 1) must pass through this 

zone and be equipped with the proper safety equipment. New or 

cleaned Personal Protective equipment will be on (under for boots) 

the northern most table. Upon completion of suitup, individuals 

may cross the 11 hot line 11
, pass the decontamination stations, and 

enter the site through the access control point at the south end. 

At the end of each work period (before eating, drinking, smoking, 

or leaving the site) each person who has entered the investigation 
area (Zone 1) will decontaminate by passing through the 

contamination reduction corridor (Zone 2}. Each of the following 

stations will be entered and used as appropriate. 

• Equipment/Tool drop station 

• Boot Wash - soiled boots will be washed in a tub containing a 

detergent solution 

• Boot rinse - personnel will step into a tub containing rinse 

water after washing boots 

• Glove wash - Intact gloves will be wiped clean over a glove 

wash bucket containing detergent and \'later 
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1 Glove rinse - washed gloves will be rinsed with water or 

wiped with a water wet towel 

1 Used work clothes will be dropped into a bag lined garbage 

can 

• Spent disposal respirators or cartridges will be dropped into 

a bag lined garbage can 

• Clean boots will be placed under the work table at the north 

end. 

• Clean respirators, hardhats, goggles, and face shields will 

be p 1 aced onto the \'lork tab 1 e at the north end 

t Personnel may then exit the north access control point. 

2. Before leaving the site, personnel will change work clothes in the 

contamination reduction corridor over the concrete slab in an area 

protected by a plastic curtain on side walls. Work clothes will 
be placed into plastic bags for deli very to an approved 1 aundry. 

Work clothes will be laundered daily. 

3. Soiled boots, hardhats, respirators, etc., will be inspected daily 

and, if necessary, washed and scrubbed in detergent and water. 

After cleaning, equipment shall be rinsed thoroughly in water and 

allowed to dry on a clean surface. 

4. All disposable work clothes (if utilized), soiled gloves, and wash 

water will be collected and disposed of daily in 55-gallon drums. 

After inspection and cleaning, other items left at the site will 

be properly stored in a designated area. 

ATTACHI~ENT 4 ( Cont) 



5. Personnel will shower as soon as possible at the end of the work 

day. 

Equipment 

1. Prior to drilling equipment demobilization, loose mud will be 

removed using brushes and scrapers and equipment wi 11 be steam 
cleaned over polyethylene sheets. The perimeter of the sheeting 

will be elevated using formwork. 

2. Polyethelene sheeting, mud, and wash water will be placed in drums 

for subsequent disposal. Liquids may be pumped directly into 

drums or mixed with absorbant materials as deemed appropriate by 
the project manager. 

3. After each well installation, augers and tools will be cleaned 

similarly to the process described above. 
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APPENDIX D 

ANALYTICAL TEST METHODS 

Harding Lawson Associates 



I ~i 

g J-lc./~c8 

FORMULA: (1) c12HgC1 6 (Aldrin); 
(2) ~K&C16 (Lindane) 

H.W.: (1) 364.93; (2) 290.85 

(1) (2) 

I. 

·r~ ~ ~t f.:/' . 

{1} ALDRIN AND {2) LINDANE 

METHOD: 5502 
ISSUED: 2/15184 

OSHA: 0.5 mg/m3 (skin) 0.25 mg/m3 (skin) PROPERTIES: (1): solid; HP 104 °C; VP 0.008 Pa 
NIOSH: Group I Pesticides [1] 
ACGIH: 0.5 mg/m3 (skin) 0.25 mg/m3 (skin) 

SYNONYMS: (1) Aldrin: Octalene; CAS #309-00-2. 

(6 X 10-6 nm Hg; 0.12 mg/m3) @ 20 °C 
(2): solid; HP 1125 °C; 

VP 0.0013 Pa (9.4 x 10-6 mm Hg; 
0.15 mg/m3 ) @ 20 °C 

(2) Lindane: gamma-hexachlorocyclohexane; CAS #58-89-9. 

SAMPLING 

SAMPLER: FILTER AND BUBBLER 
(glass fiber + 15 mL isooctane) 

FLOW RATE: 0.2 to 1 L/min 

VOL-HIN: 18 L @ 0.25 mg/m3 of (1) or (2) 
-HAX: 240 L 

SHIPMENT: transfer bubbler solutions and 
filters in scintillation vials; 
pack carefully 

SAMPLE STABILITY: at least 1 week @ 25 °C 

BLANKS: 2 to 10 field blanks per set 

ACCURACY 

RANGE STUDIED: (1): 0.15 to 0.5 mg/m3 ·[2]; 
(2): 0.3 to 1.7 mglm3 [2] 

BIAS: not significant [2] 

OVERALL PRECISION Csr): (1): 0.092 [2]; 
(2): 0.086 [2] 

HEASl.REMENT 

! TErnNI~: GAS a-IRa1A TOORAPHY, ELECTROLYTIC 
CONDUCTIVITY DETECTOR 

!ANALYTE: Aldrin, Lindane 

!FILTER EXTRACTION: isooctane 

!INJECTION VOLUME: 15 pL 

!TEHPERATt.H:~CE: 750 to 770 °C 
-TRANSFER: 225 °C 

-VENT: 205 to 260 °C 
-COLIJ1H: 160 to 190 °C 

!GASES-H2 (furnace): 150 to 160 mL/min 
-N2 (carrier): 140 mL/min 

!COU.lf'W: glass, 1.2 m x 3 mm 00; 5'1. SE-30 on 
80/100 mesh acid-washed OHCS 
Chrarosorb W or equivalent 

!CALIBRATICII: solution of analyte in isooctane 

!RANGE: 5 to 135 pg per ~le 

!ESTIMATED LOO: 3 pg (1) or (2) per ~le 

!PRECISION Csr>: (1): 0.012 [2]; (2) 0.013 [2] 

APPLICABILITY: The working range is 0.05 to 1.5 mg/m3 of either pesticide for a 90-L air 
sarrple. Evaporation of isooctane fran the bubbler necessitates refilling the bubbler 
frequently. 
INTERFERENCES: None identified. 
OTHER METHODS: This method carbines and replaces S275 [3] and S290 [3]. Lindane has also been 
sampled with a filter-solid sorbent train [4]. 
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(1) ALDRIN AND (2) LINDANE 

REAGENTS: 
1. Aldrin, reagent grade.* 
2. Lindane, reagent grade.* 
3. Isooctane, chromatographic grade. 

NOTE: Needed for field use in 
sample collection. 

4. Benzene, reagent grade.* 
5. Calibration stock solution, 

10 mg/mL. Dissolve 0.1 g accurately 
weighed Aldrin or Lindane in 1:5 
(v:v) benzene:isooctane; dilute to 
10 mL. Stable at least one week. 

6. Hydrogen, prepurified. 
7. Nitrogen, purified. 

*See Special Precautions. 

HETHOO: 5502 

EQUIPMENT: 
1. Sampler: glass fiber filter, organic binder-free 

(e.g., Gelman Type AlE), 37-mm, held without backup 
pad in a two-piece polystyrene cassette filter 
holder connected in series with a midget bubbler 
containing 15 mL of the collection medium. 
NOTE: a. Do not use filter holders made of Tenite. 

b. Place glass tube, 5 em x 6 mm ID, plugged 
with glass wool between the exit cover of 
the bubbler and the inlet of the personal 
sampling pump to avoid splashover or 
solvent condensation. 

2. Personal sampling pump, 0.2 to 1 L/min, with 
flexible connecting tubing. 

3. Vial, scintillation, with PTFE-lined cap, graduated 
at 15 ml. 

4. Gas chromatograph with electrolytic conductivity 
detector, quartz reduction furnace, in-line vent 
upstream of furnace, integrator and column 
(page 5502-1) . 

S. Syringes, 5-, 10- and 25-~L. for making standard 
solutions and GC injections. 

6. Volumetric flasks. 
7. Pipets. with pipet bulb. 
e. Tweezers. 

SPECIAL PRECAUTIONS: Benzene is a suspected human carcinogen; work with it on 1 y in a hood. 

Aldrin and Lindane are toxic when_absorbed through the skin [1]. 

SAMPLING: 
1. Calibrate each personal safll>ling pump with a representative safll>ler in Hne. 
2. Add 15 mL isooctane to the bubbler. 
3. Sample at 0.5 Llmin for 1 to 6 hrs (30 to 180 L). 

NOTE: Check liquid level in the bubbler every 15 min. ~intain between 10 and 15 mL 
isooctane in the bubbler throughout the sampling period with a volume at the end of 
sampling of about 10 ml. . 

4. Remove the bubbler stem and tap it gently against the inside wall of the bubbler to 
transfer solvent from the stem to the bubbler. 

5. Transfer contents of the bubbler to a vial. Rinse the bubbler with 2 mL isooctane. Add 
the rinse to the vial. 

6. Transfer the glass fiber filter to the same vial using tweezers. 
7. Cap the vial and pack carefully for shipment. 

SAMPLE PREPARATION: 
e. Adjust the volume of solution in the vial to 15 ml. 
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HETI-K){): 5502 (1) ALDRIN AND (2) LINDANE 

CALIBRATION AND QUALITY CONTROL: 
9. calibrate daily with at least five solutions covering the range 3 to 135 ~g Aldrin or 

L i ndane per Sarllll e. 
a. Add calibration stock solution with a microliter syringe to 15 mL isooctane in a vial. 
b. Analyze the working standards together with ~les and blanks (steps 10 through 13): 
c. Prepare calibration graph (peak area vs. ~g Aldrin or Lindane). Analyze three 

additional quality control blind spikes and three analyst spikes to ensure that the 
calibration graph is in control. 

MEASUREMENT: 
10. Set gas chromatograph to manufacturer's specifications and to conditions given on 

page 5502-1. 
11. Mix the contents of the scintillation vial thoroughly. 
12. Inject 15 ~L sample aliquot using Solvent flush technique or autosampler. 

NOTE: Open vent valve for 20 sec, beginning with time of injection, to prevent the solvent 
peak from entering the furnace. 

13. Measure peak area. 

CALCULATIONS: 
14. Determine the mass, ~g. of Aldrin or Lindane found on the samPle (filter plus bubbler), 

W, and average media blank (filter plus bubbler), B, from the measured peak areas and the 
calibration graph. 

15. calculate the concentration, C (mg/m3 ), of Aldrin or Lindane in the air volume sampled, 
V (L): 

EVALUATION OF HETHOO: 

C = (W- B), mglma 
v 

Methods 5275 (Aldrin) and 5290 (Lindane) were issued on February 27. 1976, and March 26, 1976, 
respectively [3]. The substances used to generate test atmospheres at 25 °C and 760 mm Hg in 
dry air were Aldrite em..~lsifiable concentrate (6~ Aldrin) and Ortho-Lindane Borer and Leaf 
Miner Spray· [2]. Collection efficiencies and analytical method recoveries were 1.00 for both 
substances in the range 22 to 90 ~g per sample. SCWJl>le filt.e"S extracted in isooctane 
immediately and stored one week at ani:>ient conditions gave recoveries of 103S and 102'1., 
respectively. OVerall precision, Sr• was 0.092 for Aldrin and 0.086 for Lindane. No 
significant"bias was found for either substante. 

REFERENCES: 
[1] Criteria for a Recommended Standard ... Occupational Exposure During the Manufacture and 

Fonrulation of Pesticides, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 
. 78-174 (1978) • 

[2] Documentation of the NIOSH Validation Tests, S275 and S290, U.S. Department of Health, 
Education, and Welfare, Publ. (NIOSH) 77-185 (1977). 

[3] NIOSH Manual of Analytical Methods, v. 3, S275 and S290, U.S. Department of Health, 
Education, and Welfare, Publ. (NIOSH) 77-157-C (1977}. 

[4] Hill, R.H. and J.E. Arnold. Arch. Environ. Contam. Toxicol., ~. 621-628 (1979). 

HETI-00 REVISED BY: Gangadhar Chaudhary, Ph.D., NIOSHIOPSE; S275 and S290 originally validated 
under NIOSH Contract COC-99-74-45. 
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METHOD 7470 

MERCURY (MANUAL COLD-VAPOR TECHNIQUE) 

1.0 Scope and Application 

1.1 Method 7470 is a cold-vapor atomic absorption procedure approved for determining the concentration of mercury in mobility procedure extracts, aqueous wastes and groundwaters. (Method 7470 can also be used for analyzing certain solid and sludge-type wastes; however, Method 7471 is usually the method of choice for these waste types.) All samples must be subjected to an appropriate dissolution step prior to analysis. ~ 

2.0 Summary of Method 

2.1 Prior to analysis, the samples must be prepared according to the procedure discussed in this method. 

2.2 Method 7470, a cold-vapor atomic absorption technique, is based on the absorption of radiation at 253.7 nm by mercury vapor. The mercury is reduced to the elemental state and aerated from solution in a closed system. The mercury vapor passes through a cell positioned in the light path of an atomic absorption spectrophotometer. Absorbance (peak height) is measured as a function of mercury concentration. 

2.3 The typical detection limit for this method is 0.0002 mg/1. 

3.0 Interferences 

3.1 Potassium permanganate is added to eliminate possible interference from sulfide. Concentrations as high as 20 mg/1 of sulfide as sodium sulfide do not interfere with the recovery of added inorganic mercury from Type II water. 

3.2 Copper has also been reported to interfere; however, copper concentrations as high as 10 mg/1 had no effect on recovery of mercury from spiked samp1es. 

3.3 Seawaters, brines and industrial effluents high in chlorides require additional permanganate (as much as 25 ml) since, during the oxidation step, chlorides are converted to free chlorine which also absorbs radiation of 253 nme Care must therefore be taken to ensure that free chlorine is absent before the mercury is reduced and swept into the cell. This may be accomplished by using an excess of hydroxylamine sulfate reagent (25 ml). In addition, the dead air space in the BOD bottle must be purged before adding stannous sulfate. Both inorganic and organic mercury spikes have been quantitatively recovered from seawater using this technique. 



METHOD 7470 

MERCURY {MANUAL COLD-VAPOR TECHNIQUE) 

1.0 Scope and Application 

1.1 Method 7470 is a cold-vapor atomic absorption procedure approved for determining the concentration of mercury in mobility procedure extracts, aqueous wastes and groundwaters. (Method 7470 can also be used for analyzing certain solid and sludge-type wastes; however, Method 7471 is usually the method of choice for these waste types.) All samples must be subjected to an appropriate dissolution step prior to analysis. ------

2.0 Summary of Method 

2.1 Prior to analysis, the samples must be prepared according to the procedure discussed in this method. 

2.2 Method 7470, a cold-vapor atomic absorption technique, is based on the absorption of radiation at 253.7 nm by mercury vapor. The mercury is reduced to the elemental state and aerated from solution in a closed system. The mercury vapor passes through a cell positioned in the light path of an atomic absorption spectrophotometer. Absorbance (peak height) is measured as a function of mercury concentration. 

2.3 The typical detection limit for this method is 0.0002 mg/1. 

3.0 Interferences 

3.1 Potassium permanganate is added to eliminate possible interference from sulfide. Concentrations as high as 20 mg/1 of sulfide as sodium sulfide do not interfere with the recovery of added inorganic mercury from Type II water. 

3.2 Copper has also been reported to interfere; however, copper concentrations as high as 10 mg/1 had no effect on recovery of mercury from spiked samples. 

3.3 Seawaters, brines and industrial effluents high in chlorides require additional permanganate (as much as 25 ml) since, during the oxidation step, chlorides are converted to free chlorine which also absorbs radiation of 253 nm. Care must therefore be taken to ensure that free chlorine is absent before the mercury is reduced and swept into the cell. This may be accomplished by using an excess of hydroxylamine sulfate reagent (25 ml ). In addition, the dead air space in the BOD bottle must be purged before adding stannous sulfate. Both inorganic and organic mercury spikes have been quantitatively recovered from seawater using this technique. 



2 i INORGANIC ANALYTICAL METHODS 

3.4 Certain volatile organic materials that absorb at this wavelength may also cause interference. A preliminary run without reagents should determine if this type of interference is present. 

4.0 Apparatus and Materials 

4.1 Atomic absorption spectrophotometer or equivalent: Any atomic absoption unit having an open sample presentation area in which to mount the absorption cell is suitable. Instrument settings recommended by the particular manufacturer should be followed. Instruments designed specifically for the measurement of mercury using the cold-vapor technique are commercially available and may be substituted for the atomic absorption spectrophotometer. 

4.2 Mercury hollow cathode lamp or electrodeless discharge lamp. 

4.3 Recorder: Any multirange variable speed recorder that is compatible with the UV detection system is suitable. 

4.4 Absorption cell: Standard spectrophotometer cells 10 em long having quartz end windows may be used. Suitable cells may be constructed from plexiglass tubing, 1 in. 0.0. x 4.5 in. The ends are ground perpendicular to the longitudinal axis and quartz windows (1 in. diameter x 1/16 in. thickness) are·cemented in place. The cell is strapped to a burner for support and aligned in the light beam by use of two 2-in~ X 2-in. cards. One-in.-diameter holes are cut in the middle of each card. The cards are then placed over each end of the cell. The cell is then positioned and adjusted vertically and horizontally to give the maximum transmittance. 

4.5 Air pump: Any peristaltic pump capable of delivering 1 liter air/min may be used. A Masterflex pump with electronic speed control has been found to be satisfactory. 

4.6 Flowmeter: Capable of measuring an air flow of 1 liter/min. 

4.7 Aeration tubing: A straight glass frit having a coarse porosity. Tygon tubing is used for passage of the mercury vapor from the sample bottle to the absorption cell and return. 

4.8 Drying tube: 6-in. x 3/4-in.-diameter tube containing 20 g of magnesium perchlorate or a small reading lamp with 60-W bulb which may be used to prevent condensation of moisture inside the cell. The lamp should be positioned to shine on the absorption cell so that the air temperature in the cell is about 10° C above ambient. 

4.9 The cold-vapor generator is assembled as shown in Figure 1. 

4.10 The apparatus shown in Figure 1 is a closed system. An open system, where the mercury vapor is passed through the absorption cell only once, may be used instead of the closed system. 
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4 I INORGANIC ANALYTICAL METHODS 

4.11 Because mercury vapor is toxic, precaution must be taken to avoid 
its inhalation. Therefore, a bypass has been inclu9ed in the system to 
either vent the mercury vapor into an exhaust hood or pass the vapor through 
some absorbing media, such as: 

1. equal volumes of 0.1 M KMn04 and 10% H2S04 

2. 0.25% iodine in a 3% KI solution-

A specially treated charcoal that will adsorb mercury vapor is also available 
from Barnebey and Cheney, E. 8th Ave. and N. Cassidy St., Columbus, Ohio 
43219, Cat. #580-13 or #580-22. 

5.0 Reagents 

5.1 ASTM Type II water (ASTM D1193): Water should be monitored for 
impurities. 

5.2 Sulfuric acid, cone.: Reagent grade. 

5.3 Sulfuric acid, 0.5 N: Dilute 14.0 ml of cone. sulfuric acid to 
1.0 liter. 

-5.4 Nitric acid, cone.: Reagent grade of low mercury content. If a 
high reagent blank is obtained, it may be necessary to distill the nitric 
a':id. 

5. 5 Stannous sulfate: Add 25 g stannous sul fa·te to 250 ml of 0. 5 N 
su-lfuric acid. This mixture is _a suspension and should be stirred continuously 
during use. (Stannous chloride may be used in place of stannous sulfate.) 

5.6 Sodium chloride-hydroxylamine sulfate solution: Dissolve 12 g of 
sodium chloride and 12 g of hydroxylamine sulfate in Type II water and dilute 
to 100 ml. (HYdroxylamine hydrochloride may be used in place of hydroxylamine 
sulfate.) 

5.7 Potassium permanganate, 5% solution (w/v): Dissolve 5 g of potassium 
permanganate in 100 ml of Type II water. 

5.8 Potassium persulfate, 5% solution (w/v): Dissolve 5 g of potassium 
persulfate in 100 ml of Type II water. 

5.9 Stock mercury solution: Dissolve 0.1354 g of mercuric chloride 
in 75 ml of Type II water. Add 10 ml of cone. HN03 and adjust the volume 
to 100.0 ml (2 ml = 1 mg Hg). 
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5.10 Mercury working standard: Make successive dilutions of the stock mercury solution to obtain a working standard containing 0.1 ~g per ml. This working standard and the dilutions of the stock mercury solution should be prepared fresh daily. Acidity of the working standard should be maintained at 0.15% nitric acid. This acid should be added to the flask as needed before addition of the aliquot. 

6.0 Sample Collection, Preservation, and Handling 

6.1 All samples must have been collected using a sampling plan that addresses the considerations discussed in Section One of this manual. 
6.2 All sample containers must be prewashed with detergents, acids, and Type II water. Plastic and glass containers are both suitable. 
6.3 Aqueous samples must be acidified to a pH of less than 2 with nitric acid. The suggested maximum holding times for these samples are 38 days in glass containers and 13 in plastic containers. · 

6.4 Nonaqueous samples shall be refrigerated when possible, and analyzed as soon as possible. 

7.0. Procedure 

7.1 Sample preparation: Transfer 100 ml, or an aliquot diluted to 100 ml, containing not more than 1.0 ~g of mercury, to a 300-ml BOO bottle. Add 5 ml of sulfuric acid and 2.5 ml· of cone. nitric acid, mixing after each addition. Add 15 ml of potassium permanganate solutio~ to each sample bottle. Sewage samples may require additional permanganate. Shake and add additional portions of potassium permanganate solution, if necessary, until the purple color persists for at least 15 min. Add 8 ml of potassium persulfate to each bottle and heat for 2 hr in a water bath maintained at 95~ C. Cool and add 6 ml of sodium chloride-hydroxylamine sulfate to reduce the excess permanganate. After a delay of at least 30 sec, add 5 ml of stannous sulfate and immediately attach the bottle to the aeration apparatus and continue as described in Section 7.3. 

7.2 Standard preparation: Transfer 0-, 0.5-, 1.0-, 2.0-, 5.0-, and 10.0-ml aliquots of the mercury working standard containing 0 to 1.0 ~g of mercury to a series of 300-ml BOD bottles. Add enough Type II water to each bottle to make a total volume of 100 ml. Mix thoroughly and add 5 ml of cone. sulfuric acid and 2.5 ml of cone. nitric acid to each bottle. Add 15 ml of KMn04 solution to each bottle and allow to stand at least 15 min. Add 8 ml of potassium persulfate to each bottle and heat for 2 hr in a water bath maintained at gs· C. Cool and add 6 ml of sodium chloride-hydroxylamine sulfate solution to reduce the excess permanganate. When the solution has been decolorized, wait 30 sec, add 5 ml of the stannous sulfate solution, and immediately attach the bottle to the aeration apparatus and continue as described in Section 7.3. 



6 I INORGANIC ANALYTICAL METHODS 

7.3 Analysis: At this point the sample is allowed to stand quietly 
without manual agitation. The circulating pump, which has previously been 
adjusted to a rate of 1 liter/min, is allowed to run continuously. The 
absorbance will increase and reach a maximum within 30 sec. As soon as the 
recorder pen levels off (approximately 1 min), open the bypass valve and 
continue the aeration until the absorbance returns to its minimum value. 
Close the bypass valve, remove the stopper and frit from the BOD bottle, and 
continue the aeration. 

7.4 Construct a calibration curve by plotting the absorbance of stan
dards versus micrograms of mercury.· Determine the peak height of the unknown 
from the chart and read the mercury value from the standard curve. 

7.5 Analyze, by the method of standard additions, all EP extracts, all 
samples analyzed as part of a delisting petition, and all samples ·that suffer 
from matrix interferences. 

7.6 Duplicates, spiked samples, and check standards should be routinely 
analyzed. 

7.7 Calculate metal concentrations by (1) the method of standard 
additions, or (2) from a calibration curve, or (3) directly from the 
instrument•s concentration readout •. All dilution or concentration factors 
must be taken into account. Concentrations reported for multiphased or 
wet samples must be appropriately qualifie·d (e.g., 5 119/9 dry weight). 

8.0 Quality Control 

8.1 All quality control data should be maintained and available for 
easy reference or inspection. 

8.2 Calibration curves must be composed of a minimum of a blank and 
three standards. A calibration curve should be made for every hour of 
continuous sample analysis. 

8.3 Dilute samples if they are more concentrated than the highest 
standard or if they fall on the plateau of a calibration curve. 

8.4 Employ a minimum of one blank per sample batch to determine if 
contamination or any memory effects are occurring. 

8.5 Analyze check standards after approximately.every 15 samples. 

8.6 Run one duplicate sample for every 10 samples. A duplicate sample 
is a sample brought through the whole sample preparation process. 

8.7 Spiked samples or standard reference materials shall be periodically 
employed to ensure that correct procedures are being followed and that all 
equipment is operating pr?perly. 
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8.8 The method of standard additions shall be used for the analysis of all EP extracts, on all analyses submitted as part of a delisting petition, and whenever a new sample matrix is being analyzed. 



METHOD 7471 

MERCURY IN SOLID OR SEMISOLID WASTE (MANUAL COLD-VAPOR TECHNIQUE) 

1.0 Scope and Application 

1.1 Method 7471 is approved for measuring total mercury (organic and 
inorganic) in soils, sediments, bottom deposits, and sludge-type materials. 
All samples must be subjected to an appropriate dissolution step prior to 
analysis. 

2.0 Summary of Method 

2.1 Prior to analysis the samples must be prepared according to the 
procedures discussed in this method. 

2.2 Method 7471, a cold-vapor atomic absorption method, is based on the 
absorption of radiation at the 253.7-nm wavelength by mercury vapor. The 
mercury is reduced to the elemental state and aerated from solution in a 
closed system. The mercury vapor passes through a cell positioned in the 
light path of an atomic absorption spectrophotometer. Absorbance (peak 
height) is measured as a function of mercury concentration. 

2.3 The typical detection limit for this method is 0.0002 mg/1. 

3.0 Interferences 

3.1 Potassium permanganate is added to eliminate possible interference 
from sulfide. Concentrations as high as 20 mg/1 of sulfide as sodium sulfide 
do not interfere with the recovery of added inorganic mercury from Type II water. 

3.2 Copper has also been reported to interfere; however, copper concen
trations as high as 10 mg/1 had no effect on recovery of mercury from spiked 
samples. 

3.3 Seawaters, brines, and industrial effluents high in chlorides 
require additional permanganate (as much as 25 ml) since, during the oxi
dation step, chlorides are converted to free chlorine which also absorbs 
radiation of 253 nm. Care must therefore be taken to ensure that free 
chlorine is absent before the mercury is reduced and swept into the cell. 
This may be accomplished by using an excess of hydroxylamine sulfate reagent 
(25 ml ). In addition, the dead air space in the BOO bottle must be purged 
before adding stannous sulfate. Both inorganic and organic mercury spikes 
have been quantitatively recovered from seawater using this technique. 

3.4 Certain volatile organic materials that absorb at this wavelength 
may also cause interference. A preliminary run without reagents should 
determine if this type of interference is present. 
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4.0 Apparatus and Materials 

4.1 Atomic absorption spectrophotometer or equivalent: Any atomic absoption unit having an open sample presentation area in which to mount the absorption cell is suitable. Instrument settings recommended by the particular manufacturer should be followed. Instruments designed specifically for the measurement of mercury using the cold-vapor technique are commercially available and may be substituted for the atomic absorption spectrophotometer. 
4.2 Mercury hollow cathode lamp or electrodeless discharge lamp. 
4.3 Recorder: Any multirange variable speed recorder that is compatible with the UV detection system is suitable. 

4.4 Absorption cell: Standard spectrophotometer cells 10 em long having quartz end windows may be used. Suitable cells may be constructed from plexiglass tubing, 1 in. 0.0. x 4.5 in. The ends are ground perpendicular to the longitudinal axis and quartz windows (1 in. diameter x 1/16 in. trickness) are cemented in place. The cell is strapped to a burner for support and aligned in the light beam by use of two 2-in. x 2-in. cards. One-in.-diameter holes are cut in the middle of each card·. The cards are then placed over each end of the cell. The cell is then positioned and adjusted vertically and horizontally to give tbe maximum transmittance. 
4.5 Air pump: Any peristaltic pump capable of delivering 1 liter air/min may be used. A Masterflex pump with electronic speed control has been found to be satisfactory. 

4.6 Flowmeter:· Capable of measuring an air flow of 1 liter/min. 
4.7 Aeration tubing: A straight glass frit having a coarse porosity. Tygon tubing is used for passage of the mercury vapor from the samp 1 e bott 1 e to the absorption cell and return •. 

4.8 Drying tube: 6-in. x 3/4-in.-diameter tube containing 20 g of magnesium perchlorate or a small reading lamp with 60-W bulb which may be used to prevent condensation of moisture inside the cell. The lamp should be positioned to shine on the absorption cell so that the air temperature in the cell is about 10• C above ambient. 

4.9 The cold-vapor generator is assembled as shown in Figure 1. 
4.10 The apparatus shown in Figure 1 is a closed system. An open system, where the mercury vapor is passed through the absorption cell only once, may be used instead of the closed system. 
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4.11 Because mercury vapor is toxic, precaution must be taken to avoid its inhalation. Therefore, a bypass has been included in the system to either vent the mercury vapor into an exhaust hood or pass the vapor through some absorbing media, such as: 

1. equal volumes of 0.1 M KMn04 and 10% H2so4 
2. 0.25% iodine in a 3% KI solution 

A specially treated charcoal that will adsorb mercury vapor is also available from Barnebey and Cheney, E. 8th Ave. and N. Cassidy St., Columbus, Ohio 43219, Cat. #580-13 or #580-22. 

5.0 Reagents 

5.1 ASTM Type II water (ASTM 01193): Water should be monitored for impurities. 

5.2 Aqua regia: Prepare immediately before use by carefully adding three volumes of cone. HCl to one volume of cone. HN03· 
5.3 Sulfuric acid, 0.5 N: Dilute 14.0 ml of cone. sulfuric acid to 1 liter. 

5.4 Stannous sulfate: Add 25 g stannous sulfate to 250 ml of 0.5 N sulfuric acid. This mixture js a suspension and ~hould be stirred continuously during use. A 10% solution of stannous chloride ~an be substituted for stannous sulfate. 

. 5.5 Sodium chloride-hydroxylamine sulfate solution: Dissolve 12 g of sodium chloride and 12 g of hydroxylamine sulfate in Type II water and dilute to 100 ml. Hydroxylamine hydrochloride may be used in place of hydroxylamine sulfate. 

5.6 Potassium permanganate, 5% solution (w/v): Dissolve ·5 g of potassium permanganate in 100 ml of Type II water. 

5.7 Mercury stock solution: Dissolve 0.1354 g of mercuric chloride in 75 ml of distilled water. Add 10 ml of cone. nitric acid and adjust the volume to 100.0 ml (1.0 ml = 1.0 mg Hg). 

5.8 Mercury working standard: Make successive dilutions of the stock mercury solution to obtain a working standard containing 0.1 ~g/ml. This working standard and the dilution of the stock mercury solutions should be prepared fresh daily. Acidity of the working standard should be maintained at 0.15% nitric acid. This acid should be added to the flask as needed before adding the aliquot. 
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6.0 Sample Collection, Preservation, and Handling 

6.1 All samples must have been collected using a sampling plan that 
addresses the considerations discussed in Section One of this manual. 

6.2 All sample containers must be prewashed with detergents, acids, 
and Type II water. Plastic and glass containers are both suitable. 

6.3 Aqueous samples must be acidified to a pH of less than 2 with 
nitric acid. · 

6.4 For solids or semi-solids, moisture may be driven off in a drying 
oven at a temperature of 60. C. 

7.0 Procedure 

7.1 Sample preparation: Weigh triplicate 0.2-g portions of dry sample 
and place in the bottom of a BOD bottle. Add 5 ml of Type II water and 5 ml 
of aqua regia. Heat 2 min in a water bath at 95• C. Cool, add 50 ml Type II 
water and 15 ml potassium permanganate solution to each sample bottle. Mix 
thoroughly and place in the water bath for 30 min at 95• C. Cool and add 
6 ml of sodium chloride-hydroxylamine sulfate to reduce the excess perman
ganat~. Add 55 ml of Type II water. Treating each bottle individually, add 
5 ml of stannous sulfate and immediately attach the bottle to the aeration 
apparatus. Continue as described under 7.4. 

7.2 An alternate digestion procedure employing an autoc1ave may also 
be used. In this method, 5 ml of cone. H2S04 .and 2 ml of cone. HN03 are 
added to the 0.2 g of sample. Add 5 ml of saturated kMn04 solution and 
cover the bottle with a piece of aluminum foil. The samples are autoclaved 
at 121" C and 15 lb for 15 min. Cool, dilute to a volume of 100 ml with 
Type II water and add 6 ml of sodium chloride-hydroxylamine sulfate solution 
to reduce the excess permanganate. Purge the dead air space and continue as 
described under 7.4. 

7.3 Standard preparation: Transfer 0.0-, 0.5-, 1.0-, 2.0-, 5.0-, and 
10-ml aliquots of the mercury working standard containing 0 to 1.0 ~g of 
mercury to a series of 300-ml BOD bottles. Add enough Type II water to 
each bottle to make a total volume of 10 ml. Add 5 ml of aqua regia and heat 
2 min in a water bath at 95" C. Allow the sample to cool and add 50 ml Type 
II water and 15 ml of KMn04 solution to each bottle and return to the water 
bath for 30 min. Cool and add 6 ml of sodium chloride-hydroxylamine sulfate 
solution to reduce the excess permanganate. Add 50 ml of Type II water. 
Treating each bottle individually, add 5 ml of stannous sulfate solution and 
immediately attach to bottle to the aeration apparatus and continue as 
described in Section 7.4. 

7.4 Analysis: At this point, the sample is allowed to stand quietly 
without manual agitation. The circulating pump, which has previously been 
adjusted to a rate of 1 liter/min, is allowed to run continuously. The 
absorbance, as exhibited either on the spectrophotometer or the recorder, 
will increase and reach maximum within 30 sec. As soon as the recorder pen 
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levels off (approximately 1 min), open the bypass valve and continue the aeration until the absorbance returns to its minimum value. Close the bypass value, remove the fritted tubing from the BOD bottle, and continue the aeration. 

7.5 Construct a calibration curve by plotting the absorbance of standards versus micrograms of mercury. Determine the peak height of the unknown from the chart and read the mercury value from the standard curve. 
7.6 Analyze, by the method of standard additions, all EP extracts, all samples analyzed as part of a delisting petition, and all samples that suffer from matrix interferences. 

7.7 Duplicates, spiked samples, and check standards should be routinely analyzed. 

7.8 Calculate metal concentrations by (1) the method of standard additions, or (2) from a calibration curve, or (3) directly from the instrument's concentration readout. All dilution or concentration factors must be taken into account. Concentrations reported for multiphased or wet samples must be appropriately qualified (e.g., 5 ~g/g dry weight). 

8.0 Quality Control 

8.1 All quality control data should be maintained and available for easy reference or inspec~ion~ 

8.2 Calibration curves must be composed of a minimum of a blank and three standards. A calibration curve should be made for every hour of continuous sample analysis. 

8.3 Dilute samples if they are more concentrated than the highest standard or if they fall on the plateau of a calibration curve. 
8.4 Employ a minimum of one blank per sample batch to determine if contamination or any memory effects are occurring. 

8.5 Analyze check standards after approximately every 15 samples. 
8.6 Run one duplicate sample for every 10 samples. A duplicate sample is a sample brought through the whole sample preparation process. 
8.7 Spiked samples or standard reference materials shall be periodically employed to ensure that correct procedures are being followed and that all equipment is operating properly. 

8.8 The method of standard additions shall be used for the analysis of all EP extracts, on all analyses submitted as part of a delisting petition, and whenever a new sample matrix is being analyzed. 
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FORMALDEHYDE IN AIR 

Physical and Chemical Analysis Branch 

Analytical Method 

Analyte: Formaldehyde Method No: P&CAM125 
Matrix: Air Range: 0.1 ppm- 2.0 ppm 
Procedure: Spectrophotometric Precision: ±5% 
Date Issued: 9/24/73 Oassifica tion: c (Tentative) 
Date Revised: 1/15/74 

I. Principle of the Method 

1.1 Formaldehyde reacts with chromotropic acid-sulfuric acid solution to form a purple monocationic chromogen. The absorbance of the colored solution is read in a spectrophotometer at 580 nm and is proportional to the quantity of formaldehyde in the solution (References 11.2, 11.6). 

1.2 The chemistry of this color reaction is not known with certainty (Reference 11.3) .. 

2. Range and Sensitivity 

2.1 From 0.1 J,J.g/m£ to 2.0 [.J.g/mQ of formaldehyde can be measured in the color developed solution. 

2.2 A concentration of 0.1 ppm of formaldehyde can be determined in a 25 liter air sample based on an aliquot of 4 mQ from 20 m£ of absorbing solution and a difference of 0.05 absorbance unit from the blank. 

3. Interferences 

3.1 The chromotropic acid procedure has very little interference from other aldehydes. Saturated aldehydes give less than 0.01 percent positive interference, and the unsaturated aldehyde acrolein results in a few percent positive interference. Ethanol and higher molecular weight alcohols and olefms in mixtures with formaldehyde are negative interferences. However, concentrations of alcohols in 
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air are usually much lower than formaldehyde concentrations and, therefore, are 
not a serious interference. 

3.2 Phenols result in a I 0 to 20 percent negative interference when present at an 8:1 
excess over formaldehyde. They are, however, ordinarily present in the atmo
sphere at lesser concentrations than formaldehyde and, therefore, are not a 
serious interference. 

3.3 Ethylene and propylene in a I 0: I excess over formaldehyde result in a 5 to 10 
percent negative interference and 2-methyl-1 ,3-butadiene in a 15: 1 excess over 
formaldehyde showed a 15 percent negative interference. Aromatic hydrocarbons 
also constitute a negative interference (Reference 11.6). It has recently been 
found that cyclohexanone causes a bleaching of the final color (Reference 11.4 ). 

4. Precision and Accuracy 

5. 

The method was checked for reproducibility by having three different analysts in three 
different laboratories analyze standard formaldehyde samples. The results listed in 
Table 1 agreed within ±5 percent. 

TABLE 1 

COMPARISON OF FORMALDEHYDE RESULTS FROM TIIREE LA BORA TORIES 

Micrograms Absorbance 
Formalaehyde Lab. I Lab.2 Lab.3 

.1 0.057 0.063 0.061 
3 0.183 0.175 0.189 
5 0.269 0.279 0.262 
7 0.398 0.381 0.392 

10 0.566 0.547 '0.537 
20 1.02 0.980 1.07 

Advantages and Disadvantages 

5.1 Effect of Storage- Disadvantage 

5.1.1 The absorbance of the reaction product increases slowly on standin_g. An 
increase of 3 percent in absorbance was noted after one day standing and 
an increase of 10 percent after eight days standing ( 11.6). 

5.1.2 No information is available on the effect of storage on the collected air 
sample. 
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5.2 Precision - Advantage. Results checked for reproducibility agreed within ±5 
percent (see Table I).· 

6. Apparatus 

6.1 Sampling Equipment. The sampling unit for the impinger collection method 
consists of the following components: 

6.1.1 A graduated midget impinger containing the absorbing solution or reagent. 

6.1.2 A pump suitable for delivering flow rates of I liter per minute for 24 
hours. The sampling pump is protected from splashover or water conden
sation by an adsorption tube loosely packed with a plug of glass wool and 
inserted between the exit arm of the impinger and the pump. 

6.1.3 An integrating volume meter such as a dry gas or wet test meter. 

6.1.4 Thermometer. 

6.1.5 Manometer. 

6.1.6 Stopwatch. 

6.2 Spectrophotometer or Colorimeter. An instrument capable of measuring the 
absorbance of the color developed solution at 580 nm. 

6.3 Associated laboratory glassware. 

7. Reagents 

7.1 Chromo tropic Acid Reagent. Di~solve 0.10 g of 4,5-dihydroxy-2, 7-naphtha
lenedisulfonic acid disodium salt (Eastman Kodak Company, Rochester, New 
York, Cat. No. P230) in water and dilute to 10m£. Filter if necessary and store in 
a brown bottle. Make up fresh weekly. 

7.2 Concentrated sulfuric acid. 

7) Formaldehyde Standard Solution "A" (I mg/m£). Dilute 2.7 m£ of 37 percent 
formalin solution to I liter with distilled water. This solution must be standard
ized as described in Section 9 .I. The solution is stable for at least a 3-month 
period. Alternatively sodium formaldehyde bisulfite (Eastman Kodak Company, 
Cat. No. P6450) can be used as a primary standard (Reference 11.4). Dissolve 
4.4703 gin distilled water and dilute to !liter. 
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7.-+ Formaldehyde Standard Solution "B" (1 0 J.LgfmQ). Dilute 1 mQ of standard solution "A" to 100m£ with distilled water. Make up fresh daily. 

7.5 Iodine. 0.1 N (approximate). Dissolve 25 g of potassium iodide in about 25 mQ of water. add 12.7 g of iodine and dilute to I liter. 

7.6 Iodine, 0.01 N. Dilute I 00 mQ of the 0.1 N iodine solution to 1 liter. Standardize against sodium thiosulfate. 

7. 7 Starch Solution, I Percent. Make a paste of 1 g of soluble starch and 2 mQ of water and slowly add the paste to 100 mQ of boiling water. Cool, add several mQ of chloroform as a preservative, and store in a stoppered bottle. Discard when a mold growth is noticeable. 

7.8 Sodium Carbonate Buffer Solution. Dissolve 80 g of anhydrous sodium carbonate in about 500 mQ of water. Slowly add 20 mQ of glacial acetic acid and dilute to 1 liter. 

7.9 Sodium Bisulfite, 1 Percent. Dissolve 1 g of sodium bisulfite in I 00 mQ of water. It is best to prepare a fresh solution weekly. 

8. Procedure 

8.1 Oeaning of Equipment. C_are must be exercised to ensure the absence of probable contaminants like organic materials that can be charred by concentrated sulfuric acid. Soaking glassware for one hour in a I :I mixture of nitric and sulfuric acids, followed by thorough rinsing with double-deionized water will remove all possible organic contaminants. 

8.2 Collection and Shipping of Samples 

8.2.1 Pour 20 mQ of the_ absorbing solution (distilled water) into ~ach graduated midget impinger. 

8.2.2 Connect two impingers in series to the vacuum pump (via the absorption tube) and the prefilter assembly (if needed) with short pieces of flexible tubing. The minimum amount of tubing necessary to make the joint between the prefilter and impingers should be used. The air being sampled should not be passed through any other tubing or other equipment before entering the impingers. 

125-4 



8.2.3 It has been recommended that two impingers must be used in series
because under conditions of sampling, the collection efficiency of only 
one impinger is approximately 80 percent. With two impingers in series 
the total collection efficiency is approximately 95 percent. The contents 
of each impinger should be analyzed separately. 

8.2.4 Turn on pump to begin sample collection. Care should be taken to 
measure the flow rate, time and/or volume as accurately as possible. The 
sample should be taken at a flow rate of I Qpm for one hour. (References 
11.1, 11.5). These conditions give a total of 60 liters of air that is drawn 
through the system. However, a shorter sampling time can be used 
providing enough formaldehyde is collected to be above the lower limit of 
sensitivity of the method. 

8.2.5 After sampling, the impinger stem can be removed and cleaned. Tap the 
stem gently against the inside wall of the impinger bottle to recover as 
much of the sampling solution as possible. Wash the stem with a small 
amount (1-2 mQ) of unused absorbing solution and add the· wash to the 
impinger. Then the impinger is sealed with a hard, non-reactive stopper 
(preferably Teflon). Do not seal with 'rubber. The stoppers on the i~
pingers should be tightly sealed to prevent leakage during shipping. If it is 
preferred to ship the impingers with the stems in, the outlets of the stem 
should be sealed wit~}. Parafilm or other non-rubber covers, and the ground 
glass joints shoulct be sealed (i.e., taped) to secure the top tightly. 

8.2.6 Care should be taken to minimize spillage or loss by evaporation at all 
times. Refrigerate samples if analysis cannot be done within a day. 

8.2. 7 Whenever possible, hand delivery of the samples is recommended. Other
wise, special impinger shipping cases designed by NIOSH should be used 
to ship the samples. 

8.2.8 A "blank" impinger should be handled as the other samples (flll, seal and 
transport) except that no air is sampled through this impinger. 

8.3 Analysis 

8.3.1 Transfer the sample from each impinger to either a 25 mQ- or 50 
mQ-graduate. Note the volume of each solution. 

8.3.2 Pipet a 4 mQ aliquot from each of the sampling solutions into glass 
stoppered test tubes. A blank containing 4 mQ of distilled water must also 
be run. If the formaldehyde content of the aliquot exceeds the limit of 
the method, a smaller aliquot diluted to 4 mQ with distilled water is used. 
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8.3.3 Add 0.1 mQ of 1 percent chromot:op:c acid reagent to the solution and 
mix. 

8·.3.4 To the solution pipette slowly a:1d .:autiously 6 mQ of concentrated 
sulfuric acid. The solution becomes extremely hot during the addition of 
the sulfuric acid. If the acid is not added slowly, some loss of sample 
could occur due to spattering. 

8.3.5 Allow to cool to room temperature. Read at 580 nm in a suitable 
spectroph_otometer using a I em cell. i'o change in absorbance was noted 
over a 3 hour period after color development. Determine the formalde
hyde content of the sampling solution from a curve previously prepared 
from standard formaldehyde solutio:1s. 

8.3.6 During the analysis procedure, it is good practice to group together the 
two impingers from each sampling series and label them as "A" and "B." 
The formaldehyde content calculated in "A" is added to that cal
culated in "B" to give the total amount in the sampled atmosphere by the 
impingers in series. 

9. Calibration and Standards 

9.I Standardization of Formaldehyde Solution 

9.l.I Pipette I m~ of formaldehyde standard solution "A" into an iodine flask. 
Into another flask pipette I mQ of distilled water. This solution serves as 

. the blank. 

9 .1.2 Add 10 mQ of 1 percent sodium bisulfite and 1 mQ of 1 percent starch 
solution. 

9.1.3 Titrate with 0.1 N iodine to a dark blue color. 

9 .1.4 Destroy the excess iodine with 0.05 N sodium thiosulfate. 

9. I .5 Add 0.01 N iodine until a faint blue end point is reached. 

9 .1.6 The excess inorganic bisulfite is now completely oxidized to sulfate, and 
the solution is ready for the assay of the formaldehyde bisulfite addition 
product. 
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9 .1. 7 Chill the flask in an ice bath and add 25 m£ of chilled sodium carbonate 

buffer. Titrate the liberated sulfite with 0.01 N iodine, using a micro

burette, to a faint blue end point. The amount of iodine added in this step 

must be accurately measured and recorded. 

9 .1.8 One mQ of 0.0100 N iodine is equivalent to 0.15 mg of formaldehyde. 

Therefore, since 1 mQ of formaldehyde standard solution was titrated, the 

mQ of 0.01 N iodine used in the final titration multiplied by the factor, 

0.15, gives the formaldehyde concentration of the standard solution in 

mg/mQ. 

9 .1.9 The factor, 0.15, must be adjusted or determined accordingly on the basis 

of the exact normality of the iodine solution. 

9.2 Preparation of Standard Curve 

9.2.1 Pipet 0, 0.1, 0.3, 0.5, 0.7, 1.0, and 2.0 mQ of standard solution "B" into 

glass stopper~d test tubes. 

9.2.2 Dilute each standard to 4 mQ with distilled water. 

9.2.3 Develop the color as described in the analysis procedure (Section 8.3). 

9.2.4 Plot absorbance against micrograms of formaldehyde in the color devel

oped solution. Note that the microgram concentration of the formalde

hyde is determined based on the standardization value of solution A. 

10. Calculations 

10.1 Convert the volume of air sampled (V) to the volume of air at standard conditions 

(V) of 760 mm of mercury and 25°C, using the correction formula: 

p 298 
V - V X - X 

s - 760 (T + 273) 

where: 

V
5 
=volume of air in liters at standard conditions 

V = volume of air sampled in liters 
P = barometric pressure in mm of mercury 

T ·=temperature of sample air, °C 
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I 0.2 Determine the total concentration (C
1

) of formaldehyde present in the two 
sample impingers in series, A and B. 

where: 

ct = total J..Lg of formaldehyde in the sample. 
C A and C8 = respective formaldehyde concentration in J..Lg of the 

sample aliquots taken from impingers A and B as 
determined from the calibration curve 

FA and F8 = respective aliquot factor; sampling soln. vol. in mQ 

mQ aliquot used 

10.3 The concentration of formaldehyde in the sampled atmosphere may be calculated 
by using the following equation, assuming standard conditions are taken as 
76u mm of mercury and 'ZYe: 

where: 

£._X 24.47 
ppm (volume) = vs X M.W. 

V
5 

= liters of air sampled at standard conditions 

M.W. = molecular weight of formaldehyde (30.03) 

24.47 = pQ of formaldehyde gas in one micromole at 760 mm Hg 
and 25°C. 
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OATC: 

TO 

Septe~er 8, 1981 

: H. W. Nowi~~ - 1870 
Spr;~gfield Plant 

1) 

I 
Inter-Office Correspondence 

cca D. M. Haile 
Brent Huntsoan 
Tom Hoogheeo 

Dissolve O.lg of ~,5 dihydzoxy-

2,7-naphtha1enea~,~~onic acid disodi~ salt in deionized/ 

distilled 'loo-ater ~ dilute to 1.0 ::U. {~~~e fresh weer~y, 

store ;·n a brc-.. -:n bottle.} 

2) Dissolve 4.4703 g of sodi~ 

fo~eeh~~e ~~~,~~te in ~of ceiouizee/distilled water. 

t!:>.is solutio:!. -= 1 oro P?"O 

I·; -. 
1.-/ ----~·.::::.: .. ,_ ............. 



2. 

Analysis: 

1) Accurately pipet 4.0 ol of the sol~ti?~ to be analyzed into 

a teflon lined screw cap test tube (l5 ol or largerl. 

2) Add 0.1 ml of the 1 percent cbro=.ot:::o?:ic acid reagent to the 

solution and mix. 

- 3) To this solu.t.ion, add 6 ml. of conc=:!t:!:"ated sulr.J.ric acid 

cautiously. 

4) Allow this solution to cool to roo::l te:::p::::-atu:::e ~-.d read at 

580 run in a suitable spectrop!'lot:o!:lete=- Deter!:li."'le the for-

~ldehyde conte~t of ~~a s~ples f~ a ~Je previo~sly 

prepared from standard fo~de~yde so~utions. 

The spectrophoto~eter used for field ~~rk is a ~'ni-porta~le spec-20. 

Calibrated repipe~s are used for sample ~•d reagent dispensing in the 

;:: • :=:. Boller 

:rE:e/hi 



Harding Lawson Associates 

APPENDIX E 

ANALYTICAL TEST RESULTS - WATER SAMPLES (PRIORITY POLLUTANTS) 



ODRIEN £i GERE 

cueNT Harding, Lawson Associates 

Laboratory 
Report 

' .JOB NO. 3238.001.517 
DESCIHPTION f·10 n i tO Yjl!_g__j{g_ll S -~---------------------------

DATE COllECTED_!P- 2_~-_?_§__DATE AEC'D. 10-28-85 •DATE ANALYZED -----

DESCRIPTION NW 1 r·n·J 2 f;JlJ 3 r-u~ 4 ~UJ 4A 

SAf-1PLE # 24 25 26 27 30 

An_timqny -- --ppm , '· <0.1 -- <0.1... --- <0.1 <0.1 " <0.1 
'· .. '' 

~0.01' Arsenic · ppm . ---· <0.1 ···-- <0~01--- <0. 01 .. <O. or 
Beryllium -ppm . ··',' -"0.01"'' <O~or-·: \:;0. 0'! 

. -
<O.oC" <0.01 

-- -
~ .. ' ·~ ..... ,. .. 

Cadmium ppm ~0.01 <0. 01.. KO.Ol <0.01.. <0.01 
Chromi urn ppm -- ~0.01 <0. 01' 0.01'- <0.01 .. <0.01 . 

Copper ppm 0.04 0.02 0.09 <0.01 <0.01 
Lead ppm 0.01 <0.01 0.01 0.09 <0.01 
f·lercury ppm 0.0005 0. 0011 0.0005 <0.0005 <0.0005 
rJi c ke 1 ppm 0.01 0.31 0.11 0.06 0.06 
Selenium ppm 0.01 < 0.01 0.01 <0.01 <0.01 
Silver ppm . 0.01 <0.01 0.01 <0.01 0.02 
Thalli urn ppm '1. <1. 1. <1. <1. .. 
Zinc . ppm 0.86 18.5 0.22 ., ~0.9 20.0 
.formaldehyde . ppm ;',.,. 0.5 0.1 0.18· ... 0. 24 - 0. 25.:-

-. - ' . -- ,._.,. . . 

Molhodology: federal llogislor --- 40 CfR. Pari 136, Oocomber 3, 1979 

Comrncnla: 

~ ....... ., M?fj;-tjt) 
Date: ____ __]_ (_j_ · -----

O'Urion & Gore Enginoors, Inc. 
Box 4873/1304 Buckley Rd I Syracuse, NY /13221/ (315) 451-4700 

tvlW 5 

31 

<0.1 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.0005 

0.04 

<0.01 

0.02 

<1. 

6.1 

0.24 

~1W 6 

32 

<0.1 

<0.01 

<a·;·oi · 
<0.01 

<o.or 
0.03 

0.05 

<0.0005 

0.07 

<0 •. 01 

<0.01 

<1. 

1.7 

0.-25 -
., 

.... .-. ··: ~· . 
..•• ....:.L.,;..,,,_ 

I 

'! 

• J 

-' 
' I 

.• ___ _J 

··: •'] 
... :_·~ 

..,., 
____ j 



~~~ O'BRIEN6GERE 
Base/Neutral 

Priority Pollutants 

CLIENT ____ H_a_r_d_i_n~g_L_a_w_s_o_n_A_s_s_o_c_i _a t_e_s _____________ Jos NO. _3_2_3_8_. _0_0_1_. 5_1_7 __ 

DESCRIPTION _:.:_f~.:::_On:_:_l.:_. t:.:O:._:r_:i~n:_;;gc__::W..=e..=~...:_l _::_#=._1 _________________________ _ 

SAMPLE NO. --=-24...:__ __ DATE COLLECTED 10-25-85 DATE REC'D. 10-28-85 DATE ANALYZED 12-10-85 
ppb 

1 ,3-Dichlorobenzene <10 Diethylphthalate 

1 A-Dichlorobenzene <10 N-n itrosodi phenylam ine 

1 ,2-Dichlorobenzene <10 Hexachlorobenzene 

Hexachloroethane <10 4-Bromophenyl phenyl ether 

Bis (2-chloroethyl) ether <10 Phenanthrene 

Bis (2-chloroisopropyl) ether <10 Anthracene 

N-Nitrosodi-n-propylamine <10 Di-n-butyl phthalate 

Nitrobenzene <10 Fluoranthene 

Hexachlorobutadiene <10 Pyrene 

1 ,2,4-Trichlorobenzene <10 Benzidine 

lsophorone <10 Butyl benzyl phthalate 

Naphthalene- <10 Bis(2-ethylhexyl) phthalate 

Bis (2-chloroethoxy) methane <10 Chrysene 

Hexachlorocyclopentadiene <10 Benzo(a)anthracene 

2-Chloronaphthalene <10 3,3-Dichlorobenzidine 

Acenaphthylene <10 Di-n-octylphthalate 

Acenaphthene <10 Benzo(b)fluoranthene 

Dimethyl phthalate <10 Benzo(k)fluoranthene 

2,6-Dinitrotoluene <10 Benzo(a)pyrene 

Fluorene <10 lndeno(1 ,2,3-cd) pyrene 

4-Chlorophenyl phenyl ether <10 Dibenzo(a,h)anthracene 

2,4-Dinitrotoluene <10 Benzo(g,h,i)perylene 

1 ,2-Diphenylhydrazine <10 N-Nitrosodimethyl Amine 

Methodology: Federal Register- 40 CFR, Part 136, . . ·• ct.26,1984 
Comments: 

Tetrachlorobenzene 

Pentachlorobenzene 

Pentachloronitrobenzene 

Phenylmethyleth~r 

Trichloroanisol 

O'Brien & Gere Engineers. Inc. 

<50 

<50 

<50 

<50 
<50 

Box 4873 1304 Buckley Rd.: Syracuse. NY /13221 I (315) 451-4700 

ppb 

<10 

<10 

<10 

<10 
<10 

<10 

<10 
<10 
<10 

<10 

<10 

<10 
<10 
<10 

<20 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 



Purgeable 
Priority Pollutants 

CLIENT ____ H_:_a_r_:_d_i_n;,Lg_L_a_w_s_o_n_A_s_s_o_c_i _a t_e_s _____________ Jos No. _3_2_3_8-'-. 0_0_1_._5_1_7 __ 

DESCRIPTION _:_:f.10=.n:_:_1.:_. t:..:o:...:r_:i:_:_:_;:;~W-=e_:_l _:_1 __::_#=-1----------------------------

SAMPLE NO. __ 2_4 __ _ DATE COLLECTED 10-25-85 _____ DATE REC'D. 10-28-85 DATE ANALHEIP_-_8_5 ___ _ 

Chloromethane 

Bromo methane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dichloroethene 

1, 1-Dichloroethane 

t-1 ,2-Dich loroethene 

Chloroform 

1 ,2-Dich loroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bromo-1-chloropropane 

Trifluorotoluene 

o·ar:en & Gere E~~g:r:eers. 1nc. 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

104% 

87% 

87% 

1 ,2-Dichloropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 
' 

Toluene 

Chlorobenzene 

Ethyl benzene 

t.26,1984 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

<1 

<1 

<1 

<1 

.4uthorized: _r§f// ~_/ ./-J-0 __ _ 
Box ..t873 1304 Buckley ?.d .. S·;racuse. i·;Y ~3221 1 i315) 451-4700 oate: 12-lf-Ts~r-t 



O'BRIEN 6 GERE 
Pesticide/PCB 

Priority Pollutants 

cuENT ___ __;_:_Ha=-r::_d=-1::...:. n..:...g,__L __ a_w--s_o_n_A_s_s_o_c_i_a_t---"e---"s ____________ Jos No. 3238.001.517 
DESCRIPTION _ _:_~_::10~n~i_::t~O_:_r_:_i n~g~W~e::..:1:_:1:..__::#...::1:___ _________________________ _ 

SAMPLE NO. ---=2'-'4--'--__ DATE COLLECTED 

a-BHC 

y-BHC 

,8-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Hethoxychlor 

Endri n Ketone 

HCB 

O'Brien & Gere Eng1neers. inc. 

10-25-85 

ppb 

0.7 

<0.1 

1.3 

<0.5 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.1 

DATE REC'D. 10-28-85 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PC B-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

DAiEANALYZED 10-31-85 

ppb 

<0.,2 

<0. 2 

<0.2 

<0.2 

<1.0 

<5.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1. 0 

<1.0 

. l 
Box ~373 130-+ Buckley Rd. Syracuse. NY 13221 .· (315) 451-4700 

Authorized:_SL(37/~· {H-J _ 
Date: 12-17-8 (/ 



§ § § O'BRIEN 6 GERE Base/Neutral 
Priority Pollutants 

CLIENT ______ ~Hwa~rud~lu·n~g~L~a~w~s~o~n~A~s~s~o~c~i~a~t~e~s _________________________ ,JOBNo. __ 3_2_3_8_.~0~0~1_.~5~1~7 __ __ 
DESCRIPTION _ __:_M~O_:_:O__:_i _:::tO::::_r:___l.:_:. n_:_;g~lv~e:__:l_:l_____::.#_::2 ___________________________ _ 

SAMPLE NO. ---=2--=.5 ___ DATE COLLECTED 10-25-85 DATE REC'D. 10-28-85 DATE ANALYZED 12-10-85 
ppb 

1,3-Dichlorobenzene <10 
1 ,4-Dich lorobenzene <10 
1,2-Dichlorobenzene <10 
Hexachloroethane <10 
Bis (2-chloroethyl) ether <10 
Bis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1 ,2,4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Bis (2-chloroethoxy) methane <10 
Hexachlorocyclopentadiene <10 
2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene <10 
Dimethyl phthalate <10 
2,6-Dinitrotoluene <10 
Fluorene <10 
4-Chlorophenyl phenyl ether <10 
2,4-Dinitrotoluene <10 
1 ,2-Diphenylhydrazine <01 

Methodology: Federal Register- 40 CFR, Part 136. 

Comments: 

Tetrachlorobenzene 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenyl methyl ether 
Trichloroanisol 

O'Brien & Gere Engineers. Inc. 

<50 

<50 

<50 

<50 
<50 

ppb 

Diethylphthalate <10 
N-nitrosodiphenylamine <10 
Hexachlorobenzene <10 
4-Bromophenyl phenyl ether <10 
Phenanthrene <10 
Anthracene <10 
Di-n-butyl phthalate <10 
Fluoranthene <10 
Pyrene <10 
Benzidine <10 
Butyl benzyl phthalate <10 
Bis(2-ethylhexyl}phthalate <10 
Chrysene <10 
Benzo(a)anthracene <10 
3,3-Dichlorobenzidine <20 
Di-n-octylphthalate <10 
Benzo(b )fl uoranthene <10 
Benzo(k)fluoranthene <10 
Benzo(a)pyrene <10 
lndeno(1,2,3-cd)pyrene <10 
Dibenzo(a,h)anthracene <10 
Benzo(g,h,i)perylene <10 
N-Nitrosodimethyl Amine <10 

t.26,1984 

Box 4873 1304 Buckley Rd. Syracuse. NY.: 13221 I (315) 451-4700 

Authorized: w~tffi=l 
Date: _____ /L.f//--L-~---'7'-f-..{.)....<liL-____ _ 

I . 



Purgeable 
Priority Pollutants 

CLIENT ____ H_a_r_d_i n_g,__L_a_w_s_o_n_A_s_s_o_c_i a_t_e_s _____________ Jos No. _3_2_3_8_. 0_0_1_._5_1_7 __ 

DESCRIPTION _M:_:_· O.::.;n~l.:_. t::_:O:_:_r_:i~n:_,_g~~~~e~1 ~1_#::_2..::__ __________________________ _ 

SAMPLE NO. __ 2_5 ___ DATE COLLECTED 10-25-85 DATE REC'D. 10-28-85 DATE ANALYZED 11-11-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1,1-Dichloroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

1, 1,1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromoch1oromethane 

2-Bromo-1-ch1oropropane 

Trif1uorotoluene 

C;'Brten & Gere E:-~·JJneers. inc. 

ppb 

<1 
<1 

<1 

<1 

<1 
<1 

<1 
<1 
<1 

<1 

<1 
<1 
<1 
<1 

<1 

98% 

99% 

97% 

1,2-Dichloropropane 

t-1,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

.26,1984 

ppb 

<1 
<1 

<1 

<1 

<1 
<1 

<1 

<10 

<10 

<1 

<1 

<1 

<1 

<1 

Sox ..!873 · ~204 BUckley Rd. Syracu::;~. :-.JY ;3221 315) 451-4700 
A"'"";'"' Y~?jl=~ 

Date: 12-17- 5 



O'BRIEN 6 GEAE 
Pesticide/PCB 

Priority Pollutants 

cueNT ___ ~H,_..,a,._,r'--'d"'"""'iu.n~g,___.,L,_,.a-'-'w_,._s=o,_,_n -'A__,_,s,_,s,_,o,_,c"-'i'""'a,_,.t""'e_,_s ____________ Jos No. _ _32_38. 001. 517 
DESCRIPTION _ _._~1..,.0!..Unu.j-><t""-O.._r_uj nu_:;~-__._,_,.._._.___u_..._ _________________________ _ 

SAMPLEN0. _ ___..2....,5c__ __ DATECOLLECTED 10-25-85 DATEREC'D. 10-28-85 DATEANALYZED 10-31-85 

a-BHC 

y-BHC 

.8-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Nethoxychlor 

Endri n Ketone 

HCB 

O'Brien & Gere Engineers. inc. 

ppb 

0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0.2 

<0.2 

<0. 2 

<0. 2 

<0. 5 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PC B-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

ct.26,1984 

Authorized: 

Box -\.'373 1304 Buckiey Rd. Syracuse. NY 13221 1 1315) 451-4700 Date: 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1. 0 

<5.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1. 0 

<1.0 



-I 

O'BRIEN 6 GERE 

CLIENT Harding Lawson Associates 

DESCRIPTION Monitoring We 11 #3 

Base/Neutral 
Priority Pollutants 

JOBNO. 3238.001.517 

SAMPLE NO. _--=.:26"'----'-__ DATE COLLECTED 10-25-85 DATE REC'D. 10-28-85 DATE ANALYZED 12-10-85 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

1 ,2-Dichlorobenzene 

Hexachloroethane 

Bis (2-chloroethyl) ether 

Sis (2-chloroisopropyl) ether 

N-Nitrosodi-n-propylamine 

Nitrobenzene 

Hexachlorobutadiene 

1,2,4-Trichlorobenzene 

lsophorone 

Naphthalene-

Sis (2-chloroethoxy) methane 

Hexachlorocyclopentadiene 

2-Chloronaphthalene 

Acenaphthylene 

Acenaphthene 

Dimethyl phthalate 

2,6-Dinitrotoluene 

Fluorene 

4-Chlorophenyl phenyl ether 

2,4-Dinitrotoluene 

1 ,2-Diphenylhydrazine 

ppb 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrach1orobenzene 

Pentach1orobenzene 

Pentach1oronitrobenzene 

Phenylmethy1ether 

Trichloroanisol 

O'Brien & Gere Engmeers. Inc. 

<50 

<50 

<50 

<50 
<50 

Diethylphthalate 

N-n itrosodi phenylam ine 

Hexachlorobenzene 

4-Bromophenyl phenyl ether 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Benzo(a)anthracene 

3,3-Dichlorobenzidine 

Di-n-octylphthalate 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

lndeno(1,2,3-cd)pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

N-Nitrosodimethyl Amine 

t.26,1984 

Box 4873 1304 Buckley Rd. • Syracuse. NY I 13221! (315) 451-4700 

ppb 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<20 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 



O'BRIEN 6 GERE 
Pesticide/PCB 

Priority Pollutants 

cuENT ___ _,H_,_,a,_,_r""""'d'-'-i-'-'-n~g-'L,_,a"""'w'"""s,_,o,_,_,n'--'-'-A=s=so,_,c"""'i,_,a,_,t,_,e_,_s ____________ JoB No. 3238. 001. 517 

DESCRIPTION _ _,_M_,_,o'-'-'n'-'-i-"'t=O_,__r-'--'i n'-'-'g~~~-'-'e"""l'-'l'-----'-'#--"3'----------------------------

SAMPLEN0. _ ______.,2..,6'-------DATECOLLECTED 10-25-85 DATEREC'D. 10-28-85 DATEANALYZED 10-31-85 

a-BHC 

y-BHC 

,8-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4.4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

*Interference 

t~ethoxychl or 

Endri n Ketone 

HCB 

C'Brien & Gere Enotneers. Inc. 

ppb 

8.7 

<0.1 

2.1 

<0.5 

<0.5 

<0.5 

<0.5 

* 
<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<1.0 

Endosulfan II 

4.4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

.26,1984 

3ox -18/3 "304 Buckley Rd. Syracuse. NY 13221' !315) 451-4100 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1. 0 

<5.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 



GERE 
Purgeable 

Priority Pollutants 

CLIENT ___ _,_H,_,a,_,_r_,d_,_i -'-'-n~g_L:.:a,_,w_,_,s"-!o"-'-n,_,_A,_,s""'s"""'o-=-c_,_i :::..a t""'e""s"---____________ Jos No. ____,3=2=3=8-=-. 0=0=1,_,.'---"5'--"1'-'-7 __ 

DESCRIPTION _,_,_~1,_on,_,_l_,_· t=o,_,r_,i--'-n'-:::g'----'-'W=e_,_l_,_l_#"--3"'------------------------------

SAMPLE NO. ---=-26,__ __ DATE COLLECTED 10-25-85 DATE REC'D. 10-28-85 DATE ANALYZED 11-12-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dichloroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroethene 

Chloroform 

1 ,2-Dichloroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136. 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bromo-1-chloropropane 

Trifluorotoluene 

O'Bnen & Gere E~cnneers. ir.c 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

96% 

93% 

90% 

1 ,2-Dich loropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Di bromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

t.26,1984 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

<1 

<1 

<1 

<1 

Sox ..!873 .. 304 Bu--ckley RC S'/racuse. ~-4Y 13221 -' r315) 451-4700 
A"'"'"""Y~-

Date: 1 -8rf (/ ' ' 



§§§ O'BRIEN6GEAE 

CLIENT Harding Lawson Associates 

DESCRIPTION f.1onitoring Well #4 

Base/Neutral 
Priority Pollutants 

JOB NO. 3238.001.517 

SAMPLE N0. _ ___,2"-7 ___ DATE COLLECTED 10/25/85 DATE REC'D. 10/28/85 DATE ANALYZED 12/10/85 
ppb ppb 

1 ,3-Dichlorobenzene <10 Diethylphthalate <10 
1 A-Dichlorobenzene <10 N-nitrosodiphenylamine <10 
1 ,2-Dichlorobenzene <10 Hexach lorobenzene <10 
Hexachloroethane <10 4-Bromophenyl phenyl ether <10 
Bis (2-chloroethyl) ether <10 Phenanthrene <10 
Bis (2-chloroisopropyl) ether <10 Anthracene <10 
N-Nitrosodi-n-propylamine <10 Di-n-butyl phthalate <10 
Nitrobenzene <10 Fluoranthene <10 
Hexachlorobutadiene <10 Pyrene <10 
1,2,4-Trichlorobenzene <10 Benzidine <10 
lsophorone <10 Butyl benzyl phthalate <10 
Naphthalene- <10 Bis(2-ethyl hexyl) phthalate <10 
Bis (2-chloroethoxy) methane <10 Chrysene <10 
Hexachlorocyclopentadiene <10 Benzo(a)anthracene <10 
2-Chloronaphthalene <10 3,3-Dichlorobenzidine <20 
Acenaphthylene <10 Di-n-octylphthalate <10 
Acenaphthene <10 Benzo(b)fluoranthene <10 
Dimethyl phthalate <10 Benzo(k)fluoranthene <10 
2,6-Dinitrotoluene <10 Benzo(a)pyrene <10 
Fluorene 

<10 I ndeno(1 ,2,3-cd)pyrene <10 
4-Chlorophenyl phenyl ether 

<10 Dibenzo(a,h)anthracene 
<10 

2,4-Dinitrotoluene 
<10 Benzo(g,h,i)perylene 

<10 
1 ,2-Diphenylhydrazine 

<10 N-Nitrosodimethyl Amine 
<10 

Methodology: Federal Register- 40 CFR, Part 136, t.26,1984 
Comments: 

Tetrachlorobenzene <50 
Pentachlorobenzene <50 
Pentachloronitrobenzene <50 
Phenyl methyl ether <50 
Trichloroanisol <50 
O'Brien & Gere Engineers. Inc. 
Box 4873 i 1304 Buckley Rd .. Syracuse. NY I 13221 i (315) 451-4700 



Purgeable 
Priority Pollutants 

cuENT ___ .::...:H:;:_a r.::...:d=--1.::...:· n.:_,;g~L-'-a_w_s o_n_A_s_s_o_c_i _at_e_s ____________ ,Jos No. _3_2_3_8_. _00_1_._5_1_7 __ 

DESCRIPTION _.::...:N..::.O:_:_nl_:_. t_:_o::_:r_:_i:...:..nc..g~'--W_e_l_l_#_4 ___________________________ _ 

SAMPLEN0. __ ~2~7 __ _ DATE COLLECTED 10-25-85 _____ DATE REC'D. 10-28-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dich loroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroethene 

Chloroform 

1 ,2-Dichloroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR. Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bromo-1-chloropropane 

Trifluorotoluene 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

1 ,2-Dichloropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Ch lorobenzene 

Ethyl benzene 

••• IJct. 26,1984 

102% 

104% 

96% 

DATE ANALYZED 11-12-85 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

<1 

<1 

<1 

<1 

o·Brien 6. Gt:re Eng1neers. inc. 
3ox ..:37~ "'::04 BucK!ey Rd. Syracuse. i''JY: 13221 (315) 451-4700 

Auihorized:_~rsr___4f 
Date: 12-17 -!5 7-



O'BRIEN 6 GIERE 
Pesticide/PCB 

Priority Pollutants 

cuENT ____ H_a_r_d_i_n_,g:___L_a_w_s_o_n_A_s_s_o_c_i_a_t_e_s ____________ Jos NO. 3238.001.517 

DESCRIPTION __ H_o_n_i_t_o_r_i n_g=--l_ve_l_l_#_4 __________________________ _ 

SAMPLE NO. __ 2_7 ___ DATE COLLECTED 

a-BHC 

y-BHC 

,8-BHC 

Heptachlor 

o-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

~-1ethoxych 1 or 

Endri n Ketone 

HCB 

o·snen & Gere Enq1neers. Inc. 

10-25-85 

. ppb 

1.1 

<0.1 

0.2 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<1.0 

DATE REC'D. 10- 28-85 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

DATEANALYZED 
10- 31-85 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1. 0 

<5.0 

<1. 0 

<1.0 

<1.0 

<1. 0 

<1.0 

<1.0 

., ... ,,,, §/PI -::J1/: ~~-~----
5ox .:!373 ~304 Buckley Rd. Syracuse. i'JY 13221 1315) 451-4700 oate: __ ..,.,12~..17~'=£J-8~~-



~~~ O'BRIENSGERE 

CLIENT Harding Lawson Associates 

DESCRIPTION t~lonitorj ng Well #4A 

Base/Neutral 
Priority Pollutants 

JOB NO. 3238.001.517 

SAMPLEN0. _ ____,3LUQ ___ OATECOLLECTED lQ-25-85 DATEREC'D. 10-28-85 DATEANALYZED 12-10-85 

ppb 

1 ,3-Dichlorobenzene <10 
1,4-Dichlorobenzene <10 
1,2-Dichlorobenzene <10 
Hexachloroethane <10 
Bis (2-chloroethyl) ether <10 
Bis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexach lorobutad iene <10 
1,2,4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Bis (2-chloroethoxy) methane <10 
Hexachlorocyclopentadiene <10 
2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene <10 
Dimethyl phthalate <10 
2,6-Di n itrotol uene <10 
Fluorene <10 
4-Chlorophenyl phenyl ether <10 
2.4-Dinitrotoluene <10 
1 ,2-Diphenylhydrazine <10 

Methodology: Federal Register- 40 CFR, Part 136, December 3, 1979 

Comments: 

Tetrachlorobenzene 
Pentachlorobenzene 

Pentachloronitrobenzene 

Phenyl methyl ether 
Trichloroanisol 

O'Brien & Gere Engineers. Inc. 

<50 

<50 

<50 

<50 
<50 

ppb 

Diethylphthalate <10 
N-n itrosodi phenylam ine <10 
Hexachlorobenzene <10 
4-Bromophenyl phenyl ether <10 
Phenanthrene <10 
Anthracene <10 
Di-n-butyl phthalate <10 
Fluoranthene <10 
Pyrene <10 
Benzidine <10 
Butyl benzyl phthalate <10 
Bis(2-ethylhexyl) phthalate <10 
Chrysene <10 
Benzo(a)anthracene <10 
3,3-Dichlorobenzidine <20 
Di-n-octylphthalate <10 
Benzo(b)fluoranthene <10 
Benzo(k)fluoranthene <10 
Benzo(a)pyrene <10 
I ndeno(1 ,2,3-cd)pyrene <10 
Dibenzo(a,h)anthracene <10 
Benzo(g,h,i)perylene <10 
N-Nitrosodimethyl Amine <10 

A"tho''"' /}!{Jz ~=-~--
Box 4873 1304 Buckley Rd.; Syracuse. NY! 13221 I (315) 451-4700 Date: ____ _!_~-+i--1/~~~f-t')--JL_----

r ·-



Purgeable 
Priority Pollutants 

CLIENT ____ H_:._a_r_d_i n_g,__L_a_w_s_o_n_A_s_s_o_c_i a_t_e_s _____________ Jos NO. _3_2_3_8_. 0_0_1_._5_1_7 __ 

DESCRIPTION _:_:.f•1.:_0n:..:_1:_. t::_:O:_:r__:i:_:_n~_:_:W_.:_e_.:_l _.:_1_#:.:_4_.:_A __________________________ _ 

SAMPLE NO. __ 30 ___ DATE COLLECTED 10-25-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dich loroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroethene 

Chloroform 

1 ,2-Dich loroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bromo-1-chl oropropane 

Trifluorotoluene 

o·snen & Gere Enaineers. !nc. 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<i 
<1 

DATE REC'D. 10-28-85 

101% 

106% 

96% 

1 ,2-Dichloropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dich loropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

.,, 1t"'\ 0:~ 

DATE ANALYZED .L.l.- .L!:-v.· 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

<1 

<1 

<1 

<1 

<1 

3cx .:..273 ~30~ BU~ck!ey Rd. S·;/racuse. NY ~3221 ~2151 451-4700 

Authorized:_@b;' ~_/-(( 
12- ;(.t;rt-t 

Date: ' 



_ O'BRIEN 6 GEAE 
Pesticide/PCB 

Priority Pollutants 

cuENT ___ __:_:_:Ha,_r'--'d,_i!...!.n'-"g,__,L=a=w=s-=-oo-=-n--=A'-'-'s=s=o=--=c=--=i:...::a=-=t=e=s-___________ Jos NO. 3238.001.517 

DESCRIPTION _ _!..t~~o~n..!..i ~to~r'-i!..!.n!:;gl....-!-!l~..:::.e_,_l_,_l-'#"-4-'-'-A~------------------------

SAMPLE N0._.,...._.,3"-"0'----DATE COLLECTED 10-25-85 DATE REC'D. 10-28-85 DATE ANALYZED 10-31-85 

a-BHC 

y-BHC 

,8-BHC 

Heptachlor 

0-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Hethoxychlor 

Endri n Ketone 

HCB 

O'Brien & Gere Eng1neers. Inc. 

ppb 

1.5 

<0.1 

0.3 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0. 2 

<0.2 

<0.2 

<0.2 

<0.2 

<1.0 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1 016/1242 

PCB-1248 

PCB:1254 

PCB-1260 

1111111Pct.26,1984 

Authorized: 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1.0 

<5.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

&G/1 _JJ#J.-
Box 4873 '1304 Buckley Rd ... Syracuse. NY 1 13221 / (315) 451-4700 Dale: ___ ~1±2_-~17!._~~~5~ _ _____x__ __ _ 



O'BRIEN 6 GERE 

CLIENT Harding Lawson Assoi cates 

DESCRIPTION f~onitori ng We 11 #5 

Base/Neutral 
Priority Pollutants 

JOB NO. _3_2_38_._0_0_1_. 5_1_7 __ 

SAMPLE No.__,3'-"'1~ ___ DATE COLLECTED 10/25/85 DATE REC'D. 10/28/85 DATE ANALYZED 12-10-85 
ppb 

1 ,3-Dichlorobenzene <10 
1 A-Dichlorobenzene <10 
1 ,2-Dichlorobenzene <10 
Hexachloroethane <10 
Bis (2-chloroethyl) ether <10 
Bis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1 ,2,4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Bis (2-chloroethoxy) methane <10 
Hexachlorocyclopentadiene <10 
2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene <10 
Dimethyl phthalate <10 
2,6-Dinitrotoluene <10 
Fluorene <10 
4-Chlorophenyl phenyl ether <10 
2,4-Dinitrotoluene <10 
1,2-Di phenylhydrazine <10 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrach1orobenzene <50 

Pentachlorobenzene <50 
Pentach1oronitrobenzene <50 

Pheny1methy1ether <50 
Trichloroaniso1 <50 

O'Brien & Gere Engineers. Inc. 

Diethylphthalate 

N-nitrosodiphenylamine 

Hexachlorobenzene 

4-Bromophenyl phenyl ether 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

Bis(2-ethylhexyl) phthalate 

Chrysene 

Benzo(a)anthracene 

3,3-Dichlorobenzidine 

Di-n-octylphthalate 

Benzo(b )fl uoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

lndeno(1 ,2,3-cd)pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

N-Nitrosodimethyl Amine 

t.26,1984 

Box 4873 • 1304 Buckley Rd. 1 Syracuse. NY! 13221! (315) 451-4700 

ppb 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<20 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 



Purgeable 
Priority Pollutants 

cuENT __ _.H..!.!a"-'r'--'d=-i~n!..::g'---!:L::!::a~w,_,s'""o'-'-'n'----'--'A'""s_,s_,o_,c_,_i -=-a-=-te-=-==-s ______________ JOB No. 3238.001.517 

DESCRIPTION ~1oni tori ng We 11 #5 

SAMPLE NO. _____,3"-"1,__ ___ DATE COLLECTED 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dichloroethene 

1,1-Dich loroethane 

t-1,2-Dichloroethene 

Chloroform 

1,2-Dich loroethane 

1,1,1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromoch1oromethane 

2-Bromo 1-Ch1oro Propane 

Trif1uoroto1uene 

o·anen & ·Sere Erc1neers. lr.c. 

10-25-85 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

DATE REC'D. 10-28-85 DATEANALYZED · 11-12-85 

ppb 

1 ,2-Dichloropropane <1 
t-1 ,3-Dichloropropene <1 
Trichloroethene <1 
Benzene <1 
Dibromochloromethane <1 
1,1 ,2-Trichloroethane <1 
c-1 ,3-Dichloropropene <1 
2-Chloroethylvinyl ether <10 
Bromoform <10 
1, 1,2,2-Tetrachloroethane <1 
Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

100% 

104% 

103% 

.26,1984 

Authorized: 

<1 

<1 

<1 

<1 

~1:+1)=_ 
Sox ..:373 120..: Buckley Rd. Svracuse. ~;y ~3221 : (315) 451-4700 Date: -----=1:.=2:_--=l_:_l7_la8~_~ ___ J ___ _ 



O'BRIEN 6 GERE 

CLIENT Harding Lawson Associates 

DESCRIPTION f•1onitoring Well #5 

Pesticide/PCB 
Priority Pollutants 

JOB NO. 3238.001.517 

SAMPLE NO. ___:3::....:1:__ ___ DATE COLLECTED 10-25-85 DATE REC'D. 10-28-85 DATE ANALYZED __ 10_-_3_1_-8_5_ 

a-BHC 

y-BHC 

,8-BHC 

Heptachlor 

0-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin· 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

nethoxychlor 

Endri n Ketone 

HCB 

O'Brien & Gere Enameers. Inc. 

ppb 

4.0 

<0.1 

0.6 

<0.1 

0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0. 2 

<0.2 

<0.2 

<0.2 

<1. 0 

Endosulfan II 

4.4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PC 8-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

ct.26,1984 

5ox .:!873. 1304 Buckley Rd. Syracuse. NY 13221 i (315) 451-4700 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1. 0 

<5.0 

<1.0 

<1. 0 

<1. 0 

<1. 0 

<1. 0 

<1.0 



§ §! §! O'BRIEN 6 GERE 

CLIENT Harding Lawson Associates 

DESCRIPTION f:lonitoring l4ell #6 

SAMPLE NO. _3_2 ____ DATE COLLECTED 10-25-85 

ppb 

1,3-Dichlorobenzene <10 
1.4-Dichlorobenzene <10 
1,2-Dichlorobenzene <10 
Hexachloroethane <10 
Sis (2-chloroethyl) ether <10 
Sis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine · <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1 ,2.4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Sis (2-chloroethoxy) methane <10 
Hexachlorocyclopentadiene <10 
2-Chloronaphthalene 

<10 
Acenaphthylene <10 
Acenaphthene 

<10 
Dimethyl phthalate 

<10 
2,6-Dinitrotoluene 

<10 
Fluorene 

<10 
4-Chlorophenyl phenyl ether 

<10 
2,4-Dinitrotoluene 

<10 
1 ,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrachlorobenzene <50 
Pentachlorobenzene <50 
Pentachloronitrobenzene <50 
Phenyl methyl ether <50 

O'Brien & Gere Engineers. Inc. 

Base/Neutral 
Priority Pollutants 

JOB NO. _--.:::3-=.2.::..:38::...:•c...::0..=.0_,_1 '---'" 5"-"1,_,_7_ 

DATE REC'D. 10-28-85 DATE ANALYZED 12-10-85 
ppb 

Diethylphthalate <10 
N-nitrosodiphenylamine <10 
Hexachlorobenzene <10 
4-Bromophenyl phenyl ether <10 
Phenanthrene <10 
Anthracene <10 
Di-n-butyl phthalate <10 
Fluoranthene <10 
Pyrene <10 
Benzidine <10 
Butyl benzyl phthalate • <10 
Bis(2-ethylhexyl)phthalate <10 
Chrysene <10 
Benzo(a)anthracene <10 
3,3-Dichlorobenzidine <20 
Di-n-octylphthalate <10 
Benzo(b )fl uoranthene <10 
Benzo(k)fluoranthene <10 
Benzo(a)pyrene <10 
lndeno(1,2,3-cd)pyrene <10 
Dibenzo(a,h)anthracene <10 
Benzo(g,h,i)perylene 

<10 
N-Nitrosodimethyl Amine 

<10 
t.26,1984 

Box 4873 1 1304 Buckley Rd. Syracuse. NY! 13221 i (315) 451-4700 



Purgeable 
Priority Pollutants 

cuENT __ _;_H_a_r_;_d_;_i_;_n_:,t_g_L_aw_s_o_n_A_s_s_o_c_i_a_t_e_s _____________ Jos No. __ 3_2_3_8_. 0_0_1_._5_1_7 __ 

DESCRIPTION Monitoring Well #6 

SAMPLEN0.~3 ..... 2 ____ 0ATECOLLECTED 10-25-85 DATEREC'D. 10-28-85 DATEANALYZED 11-12-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1.1-Dich loroethene 

1,1-Dichloroethane 

t-1,2-Dichloroethene 

Chloroform 

1.2-Dich loroethane 

1,1,1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR. Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 
2-Bro~o-1-chloropropane 

Trifluorotoluene 

o·Br!en & Gere Er.q1neers. lr:c. 

ppb 

<1 
<I 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

88% 

94% 

92% 

1,2-Dichloropropane 

t-1,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1,2-Trichloroethane 

c-1,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

ppb 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<10 
<1 
<1 
<1 
<1 
<1 

Box .1373 :3C~ Bu-cK!ey Rd. Siracuse. NY ~:2221 '315) 45i-4700 

Authorized:_&rv~1fdJ
Dale: __ 1_2~17 -8_,_5_v-_:F-_. -~-+--~----



O'BRIEN 6 GIERE 

cLIENT Harding Lawson Associates 

DESCRIPTION t~Onitoring ~4e11 #6 

SAMPLE NO. ---'3,_,2=--___ DATE COLLECTED 

a-BHC 

y-BHC 

,(3-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

i·1ethoxychl or 

Endrin Ketone 

HCB 

o·anen & Gere Er1a:neers. inc. 

10-25-85 

ppb 

2.5 

<0.1 

5.2 

<1.0 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0 .. 2 

<0.2 

<0.2 

<0.2 

<1. 0 

Pesticide/PCB 
Priority Pollutants 

JOB NO. 3238.001.517 

DATE REC'D. 10-28-85 DATEANALYZED 10-31-85 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1.0 

<5.0 

<1.0 

<1.0 

<1.0 

<1. 0 

<1.0 

<1.0 

Box ..;373 ~30~ Buckley Rd. Syracuse. 0JY '12221 !315) 451-4700 

Authorized:_§/{!;7/ ~ 
Date: 12-17-8~5~--------



_:.~.1 I 
;1) E~ o nnu:N £i Gl::m: 
~·j_~? 

cuwr ... -·--- Har.di ng ,. _ _La\llS.OrL.lls.snc.ia ...... tx::.e.;:,.s __ 

OESCIIII'TIDN -·· ~~_J_l_S __ ---· ·-·--·-·- ---··--------------

Laooratory 
Report 

JOO 110. 3238.001.517 

IIATf COII.lCTIO 11-22-85 OA IE JlEC'D .. ll:-_2.2':"_85. . ····--·-- DATE .ANAlYlEO .. ------- _ 

DESCRIPTION ~IIV 1 r~w 2 r~vJ 3 ~n~ 4 r·.n~ 5 

SA~IPLE # 26785 26786 26787 26788 26789 

.. . ~ . -·-· 
Antimony ppm <0.1 <0.1 <0.1 0.2 <0.1 

.. .... ..... -· . .. 
Arsenic ppm. _: <O.OL. <O. o:r...:. (0.01 <0. 01 . <0. 01. 

Beryll i urn ppm ... <0.01. <0.01-- .. <0.01 . <0. 01- .. <0. 01 -

Cadmium ppm - <0. 01 <O:or· <0.01 <0.01' <0.01 . 

Chromium pp_m <0.01 <0.01 <0.01 <0.01 .. <0.01 .. 

Copper ppm 0.07 <0.01 0.08 <0.01 0.07 

Lead ppm 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

~1ercury ppm <0.0005 <0.000~ <0.0005 <0.0005 <0.0005 

Nickel ppm 0.02 0.09 0.06 <0.01 0.03 

Selenium ppm <0.01 <0. 01· <0.01 <0.01 <0.01 

Silver ppm <0.01 <0.01 <0.01 <0.01 <0.01 

Thallium ppm <1. <1. <1. <1. <1. 

Zinc ppm 9.6 18.8 0.46 22.7 5.4 

Formal de hyde ppm <0.1 <0.1 <0.1 <0 .1 . <0.1 
.. . ... 

MtlhmJology: , cdUI.II llOfJISitH -' of() Cf II. rl,ut 1)6, Oucomhuf J. 1979 

'"'""::~::· ~~t:tJ-1!-~: 
Commrnlt: 

O'l111on & Guru Euninnnrs. lru: 
flo• ·111/J·I 130·1 Bm:kh•y fld I ~lyrar.usu.IIY /13221/ (315) 451--ITOa 

t•1l~ 6 Purfi. I Field 
~.J 4 Blank 

26790 26791 26792 

. 

<0.1 0.2 --
<0.01 <0.01 

<0.01 <0.01 --
<0.01 <0.01 --
0. 28 0.03 --

<0.01 <0.01 --
<0.01 <0.01 --

<0.000~ <0.0005 --
0.07 <0.01 --

<0.01 <0.01 --
<0.01 <0.01 --
<1. <1. --
2.3 20.7 --

<0.1 <0.1 -'-

...... 



§ § § O'BRIEN 6 GERI: 
Base/Neutral 

Priority Pollutants 

cuENT _ ______,H~a~r~d~i~n~g-=:La~w~s~o~n~A~s_,._s~oc~l!..!. a~t~e:..::s~ ____________ Jos No. _ _,3!.-"2~3~8.!-C. O~O~l!:...!.·..::t.5~1!._7 _ 
DESCRIPTION Nonitoring Wells - MW #1 

SAMPLE NO. ___!,2,_,6'-'-7-"'8-"-5 __ DATE COLLECTED 11/22/85 DATE REC'D. 11/22/85 
ppb 

1,3-Dichlorobenzene <10 Diethylphthalate 

1.4-Dichlorobenzene <10 N-n itrosod iphenylam ine 

1,2-Dichlorobenzene <10 Hexachlorobenzene 

DATE ANALYZED 12/11/85 
ppb 

<10 

<10 

<10 
Hexachloroethane <10 4-Bromophenyl phenyl ether <10 
Bis (2-chloroethyl) ether <10 
Bis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1.2.4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Bis (2-chloroethoxy) methane <10 
Hexachloroc.yclopentadiene <10 
2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene <10 
Dimethyl phthalate 

<10 
2,6-Dinitrotoluene <10 
Fluorene 

<lor. 
4-Chlorophenyl phenyl ether <10f; 
2.4-Dinitrotoluene 

<10 
1,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136. 

Comments: 

Tetrachlorobenzene <50 
Pentachlorobenzene <50 

Pentachloronitrobenzene <50 
Phenyl methyl ether 

Trichloroanisol 

O'Brien & Gere Engineers. Inc. 

<50 
<50 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl b.enzyl phthalate 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Benzo(a)anthracene 

3,3-Dichlorobenzidine 

Di-n-octylphthalate 

Benzo (b) fl uoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

I ndeno ( 1,2,3-cd) pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

N-Nitrosodimethyl Amine 

ct.26,1984 

Box 4873: 1304 Buckley Rd. Syracuse. NY i 13221; (315) 451-4700 

<10 
<10 

<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 

<20 
<10 
<10 

<10 

<10 

<10 

<10 
<10 
<10 



O'BRIEN 6 GIERE 
Pesticide/PCB 

Priority Pollutants 

CLIENT __ .u.H..._a L-'rd..._l.u. n-Llg:1----"'l""'aLIJW,_...S_,.,_O.uO_A~s S..._,O....,C~l._.· a......,t,_,.e~s'--_____________ JOB NO. 3238.001.517 
DESCRIPTION _ ___:_t1~0_::.::0_:._i _t0_r_1_· 0_,9,__~~_e_l_l___:_#_1 _________________________ _ 

SAMPLE NO. __ 2_6_7_8_5 __ DATE COLLECTED 

a-BHC 

y-BHC 

/.l-BHC 

Heptachlor 

0-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4.4'-DDE 

Dieldrin 

Endrin 

4.4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Nethoxychlor 

Endri n Ketone 

HCB 

:J'Bnen & Gere Eng1neers. Inc. 

11-22-85 

ppb 

1.2 

0.1 

1.5 

<0.5 
<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0. 2 

<0. 2 

DATE REC'D. 11-22-85 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PC 8-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

DATE ANALYZED 12-2-85 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1. 0 

<5.0 

<1. 0 

<1.0 

<1. 0 

<1.0 

<1.0 

<1.0 

••• ct.26,1984 

<0. 2 

<0.2 

<0.5 

'"'''""' &5I ~~()_ 
3ox ..:873 1304 Buckley Rd. Syracuse. NY 13221 1 r315) 451-4700 Date: ____ 12LJJ~ / 



Purgeable 
Priority Pollutants 

cuENT _ ___:H-=-=a::..:.r--=d:_:i_:_:n'-"'g--=L.::.:_aw'-'-s"--o"--'n-=--A-=s:_::s:_::o--=c-'-i...:.:.a_t_;_e __ s ______________ Jos No. _3_2_3_8_. 0_0_1_._5_1_7 __ 

DESCRIPTION _ __;_;_Mo::..:n:.:...l'-. t::_:O:_:_r-=i--'--n'-""g'-----'i4-=-e--'--1 -'-1----"-#1=----------------------------

SAMPLE NO. 26785 

Chloromethane 

Bromo methane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dichloroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroett'!ene 

Chloroform 

1 ,2-Dichloroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

DATE COLLECTED 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromoch1oromethane 

2-Bromo-1-ch1oropropane 

Tri fl uoroto 1 uene 

C:'Brien .i Gere E~c:•n~ers. Jrr:. 

11/22/85 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

DATE REC'D. 11/22/85 

90% 

91% 

99% 

1 ,2-Dich loropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

t.26,1984 

DATE ANALYZED 12/9/85 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

<1 

<1 

<1 

<1 

Box ..:272 ~20.! s~~CK!ey Rd .. 3·.rraC~!Se. f'.JY :3221 f315) 451-4700 

R - ~f;JV /} 
."'""'"' __ r!£?/l ~tf!::'f--

Date: 12L1_8_5 __ _ 



O'BRIEN 6 GERE 
Base/Neutral 

Priority Pollutants 

CLIENT ___ H_a_r_d_i_n.>!_g_L_a_w_s_o_n_A_ss_o_c_i_a_t_e_s _____________ Jos NO. _3_2_3_8_. 0_0_1_._5_1_7 __ 

DESCRIPTION __ .:...:~·1-=.0:..:.nl..:_. t.:...:o::...:r __ i:_:_n::_,;g~H:..=e_:_l_:_l_.:.:_# __ 2 _________________________ _ 

SAMPLE NO. --=2:..=6..:_7..:_86.::___DATE COLLECTED 11/22/85 

ppb 

1,3-Dichlorobenzene <10 
1 A-Dichlorobenzene <10 
1 ,2-Dichlorobenzene <10 
Hexachloroethane <10 
Bis (2-chloroethyl) ether <10 
Bis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1,2,4-Trichlorobenzene <10 
lsophorone 

<10 
Naphthalene-

<10 
Bis (2-chloroethoxy) methane 

<10 
Hexachlorocyclopentadiene 

<10 
2-Chloronaphthalene 

<10 
Acenaphthylene 

<10 
Acenaphthene 

<10 
Dimethyl phthalate 

<10 
2,6-Di n itrotol uene 

<10 
Fluorene 

<10 
4-Chlorophenyl phenyl ether 

<10 
2,4-Dinitrotoluene 

<10 
1 ,2-Di phenyl hyd razi ne 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrachlorobenzene <50 

Pentachlorobenzene <50 

Pentachloronitrobenzene <50 

Phenyl methyl ether 

Tri chl oroani so 1 

O'Brien & Gere Engineers. Inc. 

<50 
<50 

DATE REC'D. 11/22/85 

Diethylphthalate 

N-nitrosodiphenylamine 

Hexachlorobenzene 

DATE ANALYZED 

4-Bromophenyl phenyl ether 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl benzyl phthalate . 
Bis(2-ethylhexyl) phthalate 

Chrysene 

Benzo(a)anthracene 

3,3-Dichlorobenzidine 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

I ndeno( 1 ,2,3-cd) pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i) perylene 

N-Nitrosodimethyl Amine 

t.26,1984 

Box 4873 1304 Buckley Rd. Syracuse. NY I 13221 I (315) 451-4700 

12/11/85 

ppb 

<10 

<10 

<10 

<10 
<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<20 

<10 
<10 

<10 

<10 

<10 

<10 

<10 

<10 



O'BRIEN 6 GERE 

CLIENT Harding Lawson Associates 

DESCRIPTION f•1onitori ng ~4e 11 #2 

SAMPLE NO. _2=-6:.......7_8_6 __ DATE COLLECTED 

a-BHC 

y-BHC 

.8-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4.4'-DDD 

11-22-85 

ppb 

2.5 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0. 2 

<0. 2 

Pesticide/PCB 
Priority Pollutants 

DATE REC'D. 11-22-85 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

JOB NO. 3238.001.517 

DATE ANALYZED __ 1_2-_2_-_8_5_ 

ppb 

<0.2 

<0.2 

<0. 2 

<0. 2 

<1.0 

<5.0 

<1. 0 

<1.0 

<1. 0 

<1. 0 

<1. 0 

<1.0 

Methodology: Federal Register- 40 CFR, Part 136, --~ct.26,1984 

Comments: 

ftlethoxych 1 or 

Endri n Ketone 

HCB 

o·Bnen ,:, Gere Engmeers. Inc. 

<0.2 

<0.2 

<0.5 

Sox .1.373 1304 Buckley Rd. Syracuse. NY 1 13221 1 (315} 451-4700 

A"<ho"""-·~ 
Date: 1_2-_1_7_-_8_5 ___ .!._,--__ _ 



Purgeable 
Priority Pollutants 

cuENT ___ H_a_r_d_i_n-.::g_L_aw_s_o_n_A_s_s_o_c_i_a_t_e_s _____________ Jos No. _3_2_3_8_._0_0_1_. 5_1_7 __ 

DESCRIPTION Nonitoring Well #2 

SAMPLE NO. _...,2=6~78=6"---_DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-9-85 

Chloromethane 

Bromomethane 

Oichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-0ichloroethene 

1, 1-0ichloroethane 

t-1 ,2-0ichloroethene 

Chloroform 

1 ,2-0ich loroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bro~o-1-chloropropane 

Trifluorotoluene 

O'Brien & l~3ere Enc;1nt::ers. !nc. 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

100% 

113% 

108% 

1 ,2-0ichloropropane 

t-1 ,3-0ichloropropene 

Trichloroethene 

Benzene 

Oibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-0ichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Ch lorobenzene 

Ethyl benzene 

t.26,1984 

Sox .!873 ::::.c~ BCcxley Rd. SyracGse. ~~Y :3221 1315) ~51-4700 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 
<10 

<10 

<1 

<1 

<1 

<1 

<1 



~ ~ ~ O'BRIEN 6 GERE 
Base/Neutral 

Priority Pollutants 

CLIENT __ __:_H_::::a:_:_r~d~i ::_n :;;Lg _.:l::::a:..:W::.:::S:.:::O..:..:n_A:..:.::::S S:::.:O:::.:C:...:i:.:::a:...:t..::e.::_S ____________ JOB NO. ______,3:..=2:..:=3.::::_8..:..... 0::::...:0::..:1::....:·_::5_:::1:_7 __ 

DESCRIPTION __,_t<l~O~n~i~t~O:_rl~· n_o_;g~\4~e~l~l__,_,_#~3---------------------------

SAMPLE NO. _-:::2:..;:.6_:_7-=-.87=---.._DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-11-85 

ppb 

1 ,3-Dichlorobenzene <10 
1 A-Dichlorobenzene <10 
1,2-Dichlorobenzene <10 
Hexachloroethane <10 
Bis (2-chloroethyl} ether <10 
Bis (2-chloroisopropyl} ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1,2,4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Bis (2-chloroethoxy} methane <iO 
Hexachlorocyclopentadiene <10 
2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene <10 
Dimethyl phthalate <10 
2,6-Dinitrotoluene <10 
Fluorene <10 
4-Chlorophenyl phenyl ether 

<10 
2,4-Dinitrotoluene 

<10 
1,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrachlorobenzene 

Pentachlorobenzene 

Pentachloronitrobenzene 

Phenyl methyl ether 

Trichloroanisol 

O'Brien & Gere Engineers. Inc. 

<50 

<50 

<50 

<50 

<50 

Diethylphthalate 

N-nitrosodiphenylamine 

Hexachlorobenzene 

4-Bromophenyl phenyl ether 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

Bis(2-ethyl hexyl} phthalate 

Chrysene 

Benzo(a}anthracene 

3,3-Dichlorobenzidine 

Di-n-cetyl phthalate 

Benzo(b }fluoranthene 

Benzo(k)fluoranthene 

Benzo(a}pyrene 

lndeno(1 ,2,3-cd}pyrene 

Dibenzo(a,h}anthracene 

Benzo(g,h,i}perylene 

N-Nitrosodimethyl Amine 

ct.26,1984 

ppb 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 
<20 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

Box 4873' 1304 Buckley Rd. Syracuse. NY .. 13221 I (315) 451-4700 

A"lhO<I.-d t1Vz1:tfllc__ __ _ 
Date: -------'--i-f---.:-~ ..LJ..--.:>.7 ,lf---P'-Si _ I . I 



Pesticide/PCB 
Priority Pollutants 

CLIENT~~~~~~H~a~r~d~in~g~L~a~w~s~o~n~A~s~s~o~c~i~a~t~es~~~~~~~~~~Jos No. 3238.001.517 

DESCRIPTION -~M~o~n~i~t~o~r~i~n=-g~~~ve~l~l~#~3--~-~-~--~-~-~-~-~~~-~~-~--

SAMPLE NO. ~~2~6~7~8~7_DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-2-85 

ppb ppb 

a-BHC 1.9 Endosulfan II <0.2 

y-BHC <0.1 4,4'-DDT <0.2 
,8-BHC 0.9 Endosulfan Sulfate <0.2 
Heptachlor <0.5 Endrin Aldehyde <0.2 
6-BHC <0.1 Chlordane <1.0 
Aldrin <0.1 Toxaphene <5.0 
Heptachlor Epoxide <0.1 PCB-1221 <1. 0 
Endosulfan I <0.1 PCB-1232 <1.0 
4,4'-DDE <0.1 PCB-1 016/1242 <1.0 
Dieldrin <0.2 PCB-1248 <1.0 
Endrin <0.2 PCB-1254 <1. 0 
4,4'-DDD <0.2 PCB-1260 <1.0 

Methodology: Federal Register- 40 CFR, Part 136, ct.26,1984 

Comments: 

r~ethoxychl or <0.2 

Endrin Ketone <0.2 

HCB <0.5 

~J'Brien & Gere Eng1neers. Inc. 
3ox .!873 1304 Buckley Rd .. S,racuse. NY 13221 · 1315) 451-4700 

.,th,.,,..,_ ~~/-#L}1 
Date: 12-17-$5,~~-L 



Purgeable 
Priority Pollutants 

CLIENT ____ H_a_rd_,_· n_,g'-----L_a_w_s_on_A_s_s_o_c_i_a_te_s ____________ Jos NO. _3_2_3_8_. 0_0_1_._5_1_7 __ 

DESCRIPTION __ t·1_on_1_· t_o_r_i_n_,g'--W_e_1_1_#_3 ___________________________ _ 

SAMPLE N 0. _ __:._2 6_7_8:_7 __ DATE COLLECTED 11-22-85 _____ DATE REC'D. 11-22-85 DATE ANALYZED 12-9-85 

Chloromethane 

Bromo methane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1,1-Dichloroethene 

1,1-Dichloroethane 

t-1,2-Dich loroethene 

Chloroform 

1 ,2-Dich loroethane 

1,1,1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bromo-1-chloropropane 

Trifluorotoluene 

C'Br:en & G-::re Engrneers. lnc. 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

1,2-Dichloropropane 

t-1,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1,2-Trichloroethane 

c-1,3-Dich loropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

ct.26,1984 

104% 

103% 

104% 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

<1 

<1 

<1 

<1 

3ox ..:573 ~3C~ Buck!ey Rd. S'./racuse. i·JY 13221. r215.1 451-4700 

Authori;ed: __ ~~~ 
Date: 12-17- ~ 



~ ~ ~ O'BRIEN 6 GIERE Base/Neutral 
Priority Pollutants 

CLIENT ___ ...:._H~a~r~d-'-'i n~g~l::.:::a~W~S::::._O~n~A_.:.:S~S~O~C:..:.i-=a...::.t.::..eS~-----------JOB NO. ------.!:3:.-=2~3~8~. 0~0~1:..:.·~5:.=_1!_.7 __ 

DESCRIPTION f.1onitoring Well #4 

SAMPLE NO. 26788 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-11-85 
ppb 

1 ,3-Dichlorobenzene <10 
1 A-Dichlorobenzene <10 
1,2-Dichlorobenzene <10 
Hexachloroethane <10 
Bis (2-chloroethyl) ether <10 
Bis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1 ,2,4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Bis (2-chloroethoxy) methane <io 
Hexachlorocyclopentadiene <10 
2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene <10 
Dimethyl phthalate 

<10 
2,6-Dinitrotoluene 

<10 
Fluorene 

<10 
4-Chlorophenyl phenyl ether 

<10 
2,4-Dinitrotoluene 

<10 
1 ,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136. 

Comments: 

Tetrachlorobenzene 

Pentachlorobenzene 

Pentachloronitrobenzene 

Phenyl methyl ether 

Trichloroanisol 

O'Brien & Gere Engineers. Inc. 

<50 

<50 

<50 

<50 

<50 

ppb 

Diethylphthalate <10 
N-n itrosod i phenyl amine <10 
Hexachlorobenzene <10 
4-Bromophenyl phenyl ether <10 
Phenanthrene <10 
Anthracene <10 
Di-n-butyl phthalate <10 
Fluoranthene <10 
Pyrene <10 
Benzidine <10 

·Butyl benzyl phthalate <10 
Bis(2-ethyl hexyl) phthalate <10 
Chrysene <10 
Benzo(a)anthracene <10 
3,3-Dichlorobenzidine <20 
Di-n-octylphthalate <10 
Benzo(b )fl uoranthene <10 
Benzo(k)fluoranthene <10 
Benzo(a)pyrene <10 
I ndeno(1 ,2,3-cd) pyrene 

<10 
Dibenzo(a,h)anthracene 

<10 
Benzo(g,h,i)perylene 

<10 
N-Nitrosodimethyl Amine 

<10 
t.26,1984 

Authorized: 

Box 4873. 1304 Buckley Rd. Syracuse. NY' 13221 / (315) 451-4700 

~~0-
Date: _______ {L_-1-----'7'------



Purgeable 
Priority Pollutants 

CLIENT ____ H_a_r_d_i _n"'g __ L_a_w_s_o_n_A_s_s_o_c_i _a t_e_s _____________ Jos No. _3_2_3_8_. 0_0_1_._5_1_7 __ 
DESCRIPTION __ t·1_0_nl_· t_o_r_i_,,__W_E_l_l_#_4 __________________________ _ 

SAMPLE NO. _--=.2.:::..67:.._8=-:8::___ DATE COLLECTED 11-22-85 _________ DATE REC'D. 11-22-85 DATE ANALYZED 12-9-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dichloroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroethene 

Chloroform 

1 ,2-Dichloroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Xylenes 

SURROGATE RECOVERIES: 

Bromochloromethane 
2-Bromo-1-chloropropane 
Trifluorotoluene 

CJ'Br:en .~ t-'3~?:0 En·;;;nef;rs. Jr"':C. 

ppb 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
5 

<1 
<1 
<1 
<1 
<1 

2 

106% 
104% 
109% 

1 ,2-Dichloropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Di bromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

t.26,1984 

Box ~Cf'2 ~:.J..; BucKley ~d. Svrac~se. >~Y ~2221 ~315) 0::51-..t700 

. ppb 

<1 
<1 
4 

<1 

<1 

<1 
<1 
<10 
<10 
<1 
<1 

<1 
<1 
<1 



O'BRIEN 6 GERE 
Pesticide/PCB 

Priority Pollutants 

CLIENT ___ ----'-"Ha"'-'r._,d,._iun~g,__.,L,_,.a""'w-"'-s""'"o'-'-n__,A'-"s=s,_,o,._,c~i'-"a,_,t,_,e'""'s ____________ Jos NO. 32 38. 001. 517 
DESCRIPTION _ _,_~_,_,1o,_,_n'-'i--"t'-"'OC!-r_._i.._._n~g~v._,_,Je,_l,_l'--"#'-4L..-_________________________ _ 

SAMPLE NO. 26788 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-2-85 

a-BHC 

y-BHC 

,8-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

1·1ethoxyc h 1 or 

Endri n Ketone 

HCB 

O'Br1en & Gere Eno1neers. Inc. 

ppb 

0.7 

<0.1 

0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 
<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.5 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

t.26,1984 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1.0 
<5.'0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

3cx .:213 1304 Buckley Rd. Syracuse. NY • 13221 • !315\ 451-4700 

Authorized: __ ~~-_ f}_-, 
r Date: 12-17-8,_5 ______ _ 



~ § ~ O'BRIEN 6 GERE 

CLIENT Harding Lawson Associates 
DESCRIPTION t~onitoring Well #5 

Base/Neutral 
Priority Pollutants 

JOBNO. 3238.001.517 

SAMPLE NO. 26789 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-11-85 

1,3-Dichlorobenzene 

1 A-Dichlorobenzene 

1,2-Dichlorobenzene 

Hexachloroethane 

Bis (2-chloroethyl) ether 

Bis (2-chloroisopropyl) ether 

N-Nitrosodi-n-propylamine 

Nitrobenzene 

Hexachlorobutadiene 

1,2,4-Trich lorobenzene 

lsophorone 

Naphthalene-

Bis (2-chloroethoxy) methane 

Hexach lorocyclopentad iene 

2-Chloronaphthalene 

Acenaphthylene 

Acenaphthene 

Dimethyl phthalate 

2,6-Dinitrotoluene 

Fluorene 

4-Chlorophenyl phenyl ether 

2,4-Dinitrotoluene 

1,2-Diphenylhydrazine 

ppb 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrachlorobenzene 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenyl methyl ether 
Trichloroanisol 

O'Brien & Gere Engineers. Inc. 

<50 

<50 

<50 

<50 
<50 

Diethylphthalate 

N-nitrosodiphenylamine 

Hexachlorobenzene 

4-Bromophenyl phenyl ether 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Benzo(a)anthracene 

3,3-Dichlorobenzidine 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

I ndeno(1 ,2,3-cd) pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

N-Nitrosodimethyl Amine 

t.26,1984 

Authorized: 

Box 4873 1304 Buckley Rd. Syracuse. NY I 13221 I (315) 451-4700 Date: 

ppb 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 
<10 

<10 

<10 

<10 

<20 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 



-
Purgeable 

Priority Pollutants 

CLIENT ____ H_a_r_d_i_n.o!._g_La_w_s_o_n_A_s_s_o_c_i_a_te_s _____________ Jos No. _3_2_3_8_._0_0_1_. _5_17 __ _ 
DESCRIPTION _ _.:__tel_:_o_:_n_.:__it_.:__O::_:r_i:..:.n~_W_e_l_l__::_#_5 ___________________________ _ 

SAMPLE NO. __ 2_6_7_8_9 __ DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-9-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dich loroethene 

1, 1-Dichloroethane 

t-1 ,2-Dich loroethene 

Chloroform 

1 ,2-Dich loroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

ppb 

<1 
<1 

<1 
<1 

<1 
<1 

<1 
<1 

<1 
<1 

<1 
<1 

<1 
<1 

<1 
. ~ ·I 

Bromochloromethane 88% 
2-Bromo-1-chloropropane 98% 
Trifluorotoluene 103% 

1 ,2-Dichloropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

ct.26,1984 

ppb 

<1 

<1 
<1 

<1 
<1 

<1 
<1 
<10 

<10 

<1 
<1 

<1 
<1 

<1 

Svrac~se. >-(Y :2221 !315) .151-4700 

Authonzed: ___ &/~#~-
Date: ___ ) __ 2_:17 --8'-"5~-r-~---



O'BRIEN 6 GIERIE 
Pesticide/PCB 

Priority Pollutants 

cuENT ___ __,H._,_,a~r~d~ic.!.-n~g'---'"L""a_,_,_w_,_s""-o,_,_n _!_A_,_,s,_,s,_,o,_,c,__,i__,a~tc=-e--"'-s ____________ Jos NO. 3238.001.517 

DESCRIPTION _ _._~1..,0"-'n'--'-i-"'t"'-O-'-r.!..Ji ne!.;g~W.._,e,_,l'-'l---"-#--"5'-----------------------------

SAMPLE NO. 26789 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-2-85 

a-BHC 

y-BHC 

13-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR. Part 136, 

Comments: 

t<lethoxych 1 or 

Endri n Ketone 

HCB 

O'Bnen & Gere Ena:neers. Inc. 

ppb 

0.5 

<0.1 

0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0. 2 

<0.2 

<0.2 

<0.2 

<0.1 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

ct.26,1984 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1. 0 

<5.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1. 0 

<1.0 

3ox .!873 1304 Buckley Rd. Syracuse. NY. 13221 (315i 451-4700 

A"<ho,;,.d _ ___&t;:ij.L/4 
Date: 12-17]{-~ 



§§§ O'BRIEN6GERE Base/Neutral 
Priority Pollutants 

Harding Lawson Associates 3238.001.517 CLIENT ____________ ~------------------------------------------JOBNO. ______________ __ 

DESCRIPTION ___ t~_o_n_i _to_r_l_· n_::g::__W_e_l_l __ #_6 _____________________________________ _ 

SAMPLE NO. 267 90 DATECOLLECTED ll- 22-B5 DATEREC'D. 11- 22-85 DATEANALYZED 12- 11-85 

ppb 

1,3-Dichlorobenzene <10 Diethylphthalate 

1,4-Dichlorobenzene <10 N-nitrosodiphenylamine 

1,2-Dichlorobenzene <10 Hexachlorobenzene 

Hexachloroethane <10 4-Bromophenyl phenyl ether 

Bis (2-chloroethyl) ether <10 Phenanthrene 

Bis (2-chloroisopropyl) ether <10 Anthracene 

N-Nitrosodi-n-propylamine <10 Di-n-butyl phthalate 

Nitrobenzene <10 Fluoranthene 

Hexachlorobutadiene <10 Pyrene 

1,2,4-Trichlorobenzene <10 Benzidine 

lsophorone <10 Butyl benzyl phthalate 

Naphthalene- <10 Bis(2-ethylhexyl) phthalate 

Bis (2-chloroethoxy) methane <10 Chrysene 

Hexachlorocyclopentadiene <10 Benzo(a)anthracene 

2-Chloronaphthalene <10 3,3-Dichlorobenzidine 

Acenaphthylene <10 Di-n-octylphthalate 

Acenaphthene <10 Benzo(b )fl uoranthene 

Dimethyl phthalate <10 Benzo(k)fluoranthene 

2,6-Dinitrotoluene <10 Benzo(a)pyrene 

Fluorene 
<10 I ndeno(1,2,3-cd)pyrene 

4-Chlorophenyl phenyl ether <10 Dibenzo(a,h)anthracene 

2,4-Dinitrotoluene 
<10 Benzo(g,h,i)perylene 

1,2-Diphenylhydrazine 
<10 N-Nitrosodimethyl Amine 

Methodology: Federal Register- 40 CFR. Part 136, t ' • ct.26,1984 
Comments: 

Tetrachlorobenzene 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenyl methyl ether 
Tri ch 1 oro ani so 1 

O'Brien & Gere Eng1neers. Inc. 

<50 
<50 
<50 

<50 
<50 

Box 4873 1304 Buckley Rd., Syracuse. NY! 13221 1 (315) 451-4700 

ppb 

<10 

<10 

<10 
<10 
<10 

<10 
<10 
<10 

<10 

<10 
<10 
<10 

<10 

<10 
<20 

<10 

<10 
<10 
<10 

<10 

<10 

<10 
<10 



Purgeable 
Priority Pollutants 

CLIENT ___ ___,_H.!_!,a~r~d,_,_i_._,n~g__.!=-l,_a\!.!.;'/S~O"-'n-'----'-A_,_,S'-"S'-"0'-"C'-'-i-"'-a-"-t,..e,_s ____________ JOB NO. --"3'-"2=3=8-=-. _,_Q-==--Q=-1.,__,5,__,1=7 __ 

DESCRIPTION _ _ut'1!.!,lolln.Li t..\c'O>!..!r'---1!...'.. n~g~W!..>:e:_~.l_tl__!!_#""-6----------------------------

SAMPLE NO. ---""2-"'-67'--'9"'-'Q"-----DATE COLLECTED 11-22-85 ~"----"'=-==-DATE REC'D. 11-22-85 DATE ANALYZED 12-9-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dichloroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroethene 

Chloroform 

1 ,2-Dichloroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bromo-1-chloropropane 

Trifluorotoluene 

o·:::ncn 3.. Gere tneers. lnc. 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

9QO/ 
J/0 

104% 

102% 

1 ,2-Dichloropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

:(1 

<1 

<1 

<1 

Box ~2.73 :30~ BucKley Rd. -::yracuse. ~,~y 1.3221 ! (315) 451-~700 

Authorized: --~UC-~~-
Date: 12-l?!{U, ___ _ 



O'BRIEN 6 GERE Pesticide/PCB 
Priority Pollutants 

CLIENT ___ ___JHwae..!r~dui..un~g~La,_,w,_._,s~o'-'-n'----'-'A"'"s""--s~oc~l!..-". a~t~e~s ____________ Jos No. 3238. 001. 517 
DESCRIPTION _ __!M~Oanui--'t'-"'O-'-r-'-i lln:::1-g---'W'-'-'e,_l'-'1L-i#,_,6'----------------------------

SAMPLE NO. 26790 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-2-85 

a-BHC 

y-BHC 

,8-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

f•1ethoxych 1 or 

Endri n Ketone 

HCB 

::>Brien & Gere Enc1neers. Inc. 

ppb 

<0.1 

<0.1 

7.5 

<1.0 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0. 2 

<0.2 

<0. 2 

-' - - - ·• 

<0.2 

<0.2 

<0.1 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

ct.26,1984 

3ox .:.sn ·3o.:. Buckley Rd. Syracuse. NY '3221 1315i 451-4700 

ppb 

<0.2 

<0.2 

<0. 2 

<0.2 

<1. 0 

<5.0 

<1. 0 

<1.0 

<1. 0 

<1. 0 

<1. 0 

<1.0 



O'BRUEN fi GERI: Base/Neutral 
Priority Pollutants 

CLIENT ___ _:_H.::::a~r~d_:_i n:..:..g~L::.:a:.::w:..::s..::::o.:..:n_:A:...::s::...:s::.:o:.:c:....:i..::::a:..::t.::e:::::.s ____________ JOB No. ---=3=-=2=-=3-=-8-=-. Oc::..c0::...:1::...:·---=5'-=1-'-7 __ 
DESCRIPTION _..!...C~1~o.!..'.n~it~o~r_,i'-'-'n~g~W~e~ll!.._.._!#!...::4~(~0~Ut'-p 1_._1~· C~a~t~e~) ___________________ _ 

SAMPLE NO. 26791 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-11-85 
ppb 

1,3-Dichlorobenzene <10 
1.4-Dichlorobenzene <10 
1,2-Dichlorobenzene <10 
Hexachloroethane <10 
Sis (2-chloroethyl) ether <10 
Sis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1.2.4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Sis (2-chloroethoxy) methane <10 
Hexachlorocyclopentadiene <10 

. 2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene <10 
Dimethyl phthalate <10 
2,6-Dinitrotoluene <10 
Fluorene 

<10 
4-Chlorophenyl phenyl ether 

<10 
2.4-Dinitrotoluene 

<10 
1,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrachlorobenzene 

Pentachlorobenzene 

Pentachloronitrobenzene 

Phenyl methyl ether 

Trichloroanisol 

O'Brien & Gere Eng1neers. Inc. 

<50 

<50 

<50 

<50 

<50 

Diethylphthalate 

N-n itrosodi phenylam ine 

Hexachlorobenzene 

4-Bromophenyl phenyl ether 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Benzo(a)anthracene 

3,3-Dichlorobenzidine 

Di-n-octylphthalate 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

I ndeno(1,2,3-cd) pyrene 

Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

N-Nitrosodimethyl Amine 

ct.26,1984 

Box -+873; 1304 Buckley Rd .. Syracuse. NY/ 13221 / 1315) 451-4700 

ppb 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<20 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 



Purgeable 
Priority Pollutants 

cuENT ___ .:.cH:.=ac:_r..:::.d.:.ci '-'-n g;:>.___:_L:::.:a::...:~..:..::'~S:..::o:..:.n:___::_cA:..:::s-==-s-=-o-=-c-'-i a=-t.::..:e=-=s=--____________ Jos No. --=3-=2-==-3=8-=--. 0:::..:0::....:1::..:·:....:5:...:::1:..:...7 __ 
DESCRIPTION _,_,_Mo~n"-1'-'. t"-"O'-'-r--'-i-'-'n.::J-g---'v:.:..:Je,_l,_,l'---"#__,4__.._( =-DU=p=--:l:.....:i:....:c=a'--"t=e-'-) ----------------------

SAMPLE NO. ---=26,_,7'---'9~1,___ DATE COLLECTED 11-22-85 -=-='-----==---c~-DATE REC'D. 11-22-85 DATE ANALYZED 12-9-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dich loroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroethene 

Chloroform 

1 ,2-Dichloroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

4 

<1 

<1 

<1 

<1 

<1 
Methodology: Federal Register- 40 CFR, Part 136, ' . ·• 
Comments: 

Xylenes 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bromo-1-chloropropane 

Trifluorotoluene 

C'Br1en .~~ G2rP E:1c1neers. ! ... :c. 

<2 

90% 

95% 

100% 

1 ,2-Dichloropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl benzene 

ct.26,1984 

ppb 

<1 

<1 

4 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

<1 
<1 . 

<1 

<1 

Box ~873 --=:c4 BL1ckley Rd. S'/r?.CL!Se. >~Y .2221 \315} ~51-..+700 

Authorized: __ {J!_~7f1IY-
Date: 12-17-85 t 



O'BRIEN 6 GEAE 
Pesticide/PCB 

Priority Pollutants 

CLIENT~~~~Ha~rudLJu·nQg~L~a~w~s~oun~A~s~s~o~c~i~aut~e~s~~~~~~~~~~~~JOBNO. 3238.001.517 
DESCRIPTION ~--"f•ct~.10wOui_...tJ.I.o...__r.Lj nu:g~Wt.Uec.wlwl'--'-'#...::l4'--\-(...,0_.._u~p ]_._]..__,· c.._.a.._,t"""e~)'----~~~~~~~~~~~~-~~-~~~~ 

SAMPLE NO. 26791 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-8_5__DATE ANALYZED 12-2-85 

a-BHC 

y-BHC 

.8-BHC 

Heptachlor 

6-BHC 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

4,4'-DDE 

Dieldrin 

Endrin 

4,4'-DDD 

Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

f.Jethoxychl or 

Endri n Ketone 

HCB 

CYBrren &. Gere Eng1neers. !nc. 

ppb 

0.5 

<0.1 

0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0. 2 

<0.2 

<0.2 

Endosulfan II 

4,4'-DDT 

Endosulfan Sulfate 

Endrin Aldehyde 

Chlordane 

Toxaphene 

PCB-1221 

PCB-1232 

PCB-1 016/1242 

PCB-1248 

PCB-1254 

PCB-1260 

••&oct. 26,1984 

<0.2 

<0.2 

<0.5 

ppb 

<0.2 

<0.2 

<0.2 

<0.2 

<1. 0 

<5.0 

<1.0 

<1.0 

<1. 0 

<1.0 

<1.0 

<1.0 

3ox ~:-:-3 ~30.:: Buckley Rd. Syracuse. NY 13221 'i315) 451-4700 

1\ 

Authorized:--~~11-
Date: 12-1~=~--;:;:...._c_· ___ _ 



§ § § O'BRIEN 6 GERE Base/Neutral 
Priority Pollutants 

CLIENT ____ H_a_r_d_i_n___,g_L_a w_s o_n_A_s_s_o_c_i_a_t_e_s ____________ Jos No. ----=3=-=2=-=3:...:8:...:·-=0-=0-=1-=-. -=-5-=-17::.___ 
DESCRIPTION __ f1_a t_r_i_X_S_._p_i k_e_o_f_Sa_m_,p_l_e_2_67_8_8__,_(_~1_lJ----'#.:_4-') ________________ _ 

SAMPLE NO. 26791 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-11-85 
ppb 

1,3-Dichlorobenzene <10 
1 ,4-Dichlorobenzene <10 
1,2-Dichlorobenzene <10 
Hexachloroethane <10 
Sis (2-chloroethyl) ether <10 
Bis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1 ,2,4-Trichlorobenzene <10 
lsophorone 

<10 
Naphthalene-

<10 
Sis (2-chloroethoxy) methane <10 
Hexachlorocyclopentadiene <10 
2-Ch loronaphthalene 

<10 
Acenaphthylene 

<10 
Acenaphthene 

<10 
Dimethyl phthalate 

<10 
2,6-Dinitrotoluene 

<10 
Fluorene 

<10 
4-Chlorophenyl phenyl ether 

<10 
2,4-Dinitrotoluene 

<10 
1 ,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrachlorobenzene 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenyl methyl ether 
Trichloroanisol 
O'Brien & Gere Eng1neers. Inc. 

<50 

<50 
<50 

<50 
<50 

ppb 

Diethylphthalate <10 
N-nitrosodiphenylamine <10 
Hexachlorobenzene <10 
4-Sromophenyl phenyl ether <10 
Phenanthrene <10 
Anthracene <10 
Di-n-butyl phthalate <10 
Fluoranthene <10 
Pyrene 

<10 
Benzidine 

<10 
Butyl benzyl phthalate 

<10 
Bis(2-ethyl hexyl) phtl')alate 

<10 
Chrysene 

<10 
Benzo(a)anthracene 

<10 
3,3-Dichlorobenzidine 

<20 
Di-n-octylphthalate 

<10 
Benzo(b)fluoranthene 

<10 
Benzo(k)fluoranthene 

<10 
Benzo(a)pyrene 

<10 
I ndeno( 1 ,2,3-cd) pyrene 

<10 
Di benzo (a, h )anthracene 

<10 
Benzo(g,h,i)perylene 

<10 
N-Nitrosodimethyl Amine 

<10 
t.26,1984 

A"'ho';"d ____f}L (_~-klif/1--1 _ 
Box 4873 1304 Buckley Rd. Syracuse. NY 1 13221 / (315) 451-4700 Date· I /1~ . I 



Purgeable 
Priority Pollutants 

CLIENT ____ H_a_rd_,_· n_,g"--L_a_w_s_o_nA_s_s_o_c_i_a_te_s ____________ JOB No. _3_2_3_8_. _0_01_._5_1_7 __ 
DESCRIPTION __ F_i_e_l_d_B_l a_n_k ________________________________ _ 

SAMPLE NO. _ ___.,_2"'-'6 7,_,9"-"2~-DATE COLLECTED 11-22-85 ---"'-"'----"'-'=--'~-DATE REC'D. 11-22-85 DATE ANALYZED 12-9-85 

Chloromethane 

Bromomethane 

Dichlorodifluoromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Trichlorofluoromethane 

1, 1-Dich loroethene 

1, 1-Dichloroethane 

t-1 ,2-Dichloroethene 

Chloroform 

1 ,2-Dich loroethane 

1,1, 1-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Methodology: Federal Register- 40 CFR, Part 136. 

Comments: 

SURROGATE RECOVERIES: 

Bromochloromethane 

2-Bromo-1-chloropropane 

Trifluorotoluene 

o·arien . ._:"-t Gere En;:;:neers. ;Gc. 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

1 ,2-Dich loropropane 

t-1 ,3-Dichloropropene 

Trichloroethene 

Benzene 

Dibromochloromethane 

1,1 ,2-Trichloroethane 

c-1 ,3-Dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Ch lorobenzene 

Ethyl benzene 

••• Oct.26,1984 

93% 

98% 

103% 

ppb 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<10 

<10 

<1 

<1 

<1 

<1 

<1 

t8 / tY----,-----~ l, 
3ox ...1373 ~3S4 B~JCKley Rd. S·/racuse. !'~Y ~3221 f315l ~5!-..!700 

Authorized: ~~--~-~~-~-t-~~~ ~~-~f-----
Date: lf=-17-8 ____ j __ _ 



~ ~ ~ O'BRIEN Ei GERE Base/Neutral 
Priority Pollutants 

cuENT ____ H.....::_a'-r'-d'-i n---'g"--L_a_w_s_o_n_A_s_s_o_c_i_a_t_e_s ____________ ,JoB No. ----=3..::..2..::..3..::..8.:..... 0.:....0.:....1::...::·_.:.5-=.1:.__7 __ 

DESCRIPTION _.:_:~·1-=-a t_::_:r:_:i:__:_x:........=-S.r:..p.:....i k:..:..:e=------::o_:_f__::_Sa=.:m.Jp::....:l--=e--=26.:....7::....:9:....:1~(.:..:N.:..:.t~#::...._4.:__::0_:::.U.r:..P.:....ll.:..... c:..::a::....:t-=.e...!-) -------------

SAMPLE NO. 14322 DATE COLLECTED 11-22-85 DATE REC'D. 11-22-85 DATE ANALYZED 12-11-85 

ppb 

1,3-Dichlorobenzene <10 

1 A-Dichlorobenzene <10 

1,2-Dichlorobenzene <10 

Hexachloroethane <10 

Sis (2-chloroethyl) ether <10 

Sis (2-chloroisopropyl) ether <10 

N-Nitrosodi-n-propylamine <10 

Nitrobenzene <10 

Hexachlorobutadiene <10 
1,2,4-Trichlorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Sis (2-chloroethoxy) methane <10 
Hexachlorocyclopentadiene <10 
2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene 

<10 
Dimethyl phthalate 

<10 
2,6-Dinitrotoluene 

<10 
Fluorene 

<10 
4-Chlorophenyl phenyl ether 

<10 
2,4-Dinitrotoluene 

<10 
1,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrachlorobenzene 

Pentachlorobenzene 

Pentachloronitrobenzene 

Phenyl methyl ether 

Trichloroanisol 

O'Brien & Gere Eng1neers, Inc. 

<50 

<50 

<50 

<50 

<50 

Diethylphthalate 

N-nitrosod i phenylam ine 

Hexachlorobenzene 

4-Bromophenyl phenyl ether 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl benzyl phthalate 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Benzo(a)anthracene 

3,3-Dichlorobenzidine 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

I ndeno(1,2,3-cd) pyrene 

Dibenzo(a.h)anthracene 

Benzo(g,h,i)perylene 

N-Nitrosodimethyl Amine 

- - ·I ct.26,1984 

Authorized: 

Box 4873 1304 Buckley Rd. i Syracuse. NY 13221 1 (315) 451-4700 

ppb 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<20 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 



O'BRIEN 6 GEAE 
Base/Neutral 

Priority Pollutants 

CLIENT ____ H_a_r_d_i_n~g_L_a~_'l_s o_n_A_s_s_o_c_i_a_t_e_s ____________ Jos No. _3"---2--'3'-'8 __ .-"0-"0-=1-=-. --=-5-=-17'-----
DESCRIPTION __ f•1_e_t_h_o_ds_8_1_a_n_k ____________________________ _ 

SAMPLE NO. __ 4_6_5_5_6 __ DATE COLLECTED ______ DATE REC'D. ______ DATE ANALYZED ------

ppb 

1,3-Dichlorobenzene <10 
1 A-Dichlorobenzene <10 
1,2-Dichlorobenzene <io 
Hexachloroethane <10 
Bis (2-chloroethyl} ether <10 
Bis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1 ,2,4-Trichlorobenzene <10 
lsophorone 

<10 
Naphthalene- <lo 
Bis (2-chloroethoxy} methane 

<10 
Hexach lorocyclopentad iene 

<10 
2-Chloronaphthalene 

<10 
Acenaphthylene 

<10 
Acenaphthene 

<10 
Dimethyl phthalate 

<10 
2,6-Dinitrotoluene 

<10 
Fluorene 

<10 
4-Chlorophenyl phenyl ether 

<10 
2,4-Dinitrotoluene 

<10 
1,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

• • c "' 

Comments: 

Tetrachlorobenzene 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenyl methyl ether 
Trichloroanisol 

O'Brien & Gere Engmeers. Inc. 

<50 

<50 

<50 

<50 

<50 

ppb 

Diethylphthalate <10 
N-nitrosodiphenylamine <10 
Hexachlorobenzene <10 
4-Bromophenyl phenyl ether <10 
Phenanthrene <10 
Anthracene <10 
Di-n-butyl phthalate <10 
Fluoranthene <10 
Pyrene <10 
Benzidine <10 
Butyl benzyl phthalate <10 
Bis(2-ethylhexyl}phthalate <10 

' 
Chrysene <10 
Benzo(a}anthracene <10 
3,3-Dichlorobenzidine <20 
Di-n-octylphthalate <10 
Benzo(b)fluoranthene <10 
Benzo(k}fluoranthene <10 
Benzo(a)pyrene <10 
lndeno(1,2,3-cd}pyrene <10 
Dibenzo(a,h)anthracene <10 
Benzo(g,h,i}perylene <10 
N-Nitrosodimethyl Amine <10 
ct.26,1984 

Box 4873 i304 Buckley Rd. Syracuse. NY! 13221! (315) 451-4700 

c; --~-;'~ Authorized:---'tf!~/ 7___ -,rlfj--
Date: i r~f ~L 

I 



~~~ O'BRIEN6GERE Base/Neutral 
Priority Pollutants 

CLIENT ____ H_a_r_d_i n___,g~L_a_w_s_o_n_A_s_s_o_c_i_a_te_s ____________ ,JOB NO. _3_2_3_8_. 0_0_1_._5_1_7 __ 
DESCRIPTION _ _:__f·1:::e..:::.t.:.:h::_Od::::S:::____:8:_1:_::a:.:.n:.:.k:__ ___________________________ _ 

SAMPLE NO. __ 4.:_6.:_8.:_5::...:2=---._DATE COLLECTED ______ DATE REC'D. ______ DATE ANALYZED ------
ppb 

1,3-Dichlorobenzene <10 
1,4-Dichlorobenzene <10 
1,2-Dichlorobenzene <10 
Hexachloroethane <10 
Bis (2-chloroethyl) ether <10 
Sis (2-chloroisopropyl) ether <10 
N-Nitrosodi-n-propylamine <10 
Nitrobenzene <10 
Hexachlorobutadiene <10 
1,2.4-Trich lorobenzene <10 
lsophorone <10 
Naphthalene- <10 
Bis (2-chloroethoxy) methane <10 
Hexach lorocyclopentad iene <10 
2-Chloronaphthalene <10 
Acenaphthylene <10 
Acenaphthene <10 
Dimethyl phthalate <10 
2,6-Dinitrotoluene 

<10 
Fluorene 

<10 
4-Chlorophenyl phenyl ether <10 
2,4-Dinitrotoluene 

<10 
1,2-Diphenylhydrazine 

<10 
Methodology: Federal Register- 40 CFR, Part 136, 

Comments: 

Tetrachlorobenzene 

Pentachlorobenzene 

Pentachloronitrobenzene 

Phewnylmethylether 

<50 

<50 

<50 

<50 
Trichloroanisol <50 

O'Bnen & Gere Engineers. Inc. 

ppb 

Diethylphthalate <10 
N-n itrosodi phenylam ine <10 
Hexachlorobenzene <10 
4-Bromophenyl phenyl ether <10 
Phenanthrene <10 
Anthracene <10 
Di-n-butyl phthalate <10 
Fluoranthene <10 
Pyrene <10 
Benzidine <10 
Butyl benzyl phthalate <10 
Bis(2-ethylhexyl) phthalate <10 
Chrysene <10 
Benzo(a)anthracene <10 
3,3-Dichlorobenzidine <20 
Di-n-octylphthalate 

<10 
Benzo(b )fluoranthene <10 
Benzo(k)fluoranthene <10 
Benzo(a)pyrene 

<10 
I ndeno ( 1,2,3-cd) pyrene 

<10 
Dibenzo(a,h)anthracene 

<10 
Benzo(g,h,i)perylene 

<10 
N-Nitrosodimethyl Amine 

<10 
t.26,1984 

Box :.873, i304 Buckley Rd. Syracuse. NY 13221 / (315) 451-4700 

Authorized:_~~ 1iff 
Date· I /;7 . I I 


